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PREFACE. 


A few  words  are  perhaps  necessary  by  way  of  preface  to  the 
following  pages.  How  were  they  written  ? why  were  they 
written  ? In  the  first  place,  having  occasion  to  thoroughly 
work  out  the  plumages  and  distribution  of  British  birds  and 
their  allies  from  an  evolutionist’s  point  of  view,  I was  often 
sorely  puzzled  in  attempting  to  harmonize  the  facts  before 
me  with  Darwin’s  theory  of  Natural  Selection ; and  con- 
sequently I attempted  to  explain  them  by  other  and,  what  I 
believe  to  be,  neglected  causes.  In  the  second  place,  I was 
led  to  write  up  into  the  present  form  the  result  of  my 
investigations  and  speculations  in  the  belief  that  they  would 
prove  of  interest  to  many  naturalists  and  perhaps,  no  matter 
in  how  humble  a way,  serve  to  encourage  research  and 
stimulate  inquiry  in  a branch  of  Biology  which  is,  as  yet, 
almost  entirely  uninvestigated.  If  I can  convey  to  the  reader 
even  a little  of  the  charm  which  this  subject  possesses,  I 
shall  be  more  than  repaid. 

CHARLES  DIXON. 

London,  Aug.  12,  1885. 
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“ Whoever  is  led  to  believe  that  species  are  mutable  will  do  good 
service  by  conscientiously  expressing  his  conviction  ; for  thus  only  can 
the  load  of  prejudice  by  which  this  subject  is  overwhelmed  be  removed.” 
— Darwin. 


Darwin’s  theory  that  existing  forms  of  animals  and  plants 
have  been  evolved  by  means  of  Natural  Selection,  or  by  the 
preservation  of  favoured  races  in  the  struggle  for  life,  has 
been  almost  universally  accepted  by  scientific  men  as  the 
true  solution  of  that  “ mystery  of  mysteries  ” the  origin  of 
species.  The  great  simplicity  of  the  hypothesis  in  a large 
measure  accounts  for  its  popularity;  but  even  the  most 
sanguine  and  enthusiastic  of  its  supporters  are  obliged  to 
admit  that  there  is  much  that  it  cannot  satisfactorily  explain 
— that  it  has  many  weak  points  which  its  opponents  have 
not  failed  to  detect  and  to  use  to  its  disadvantage  in  that 
conflict  of  opinion  which  such  a theory  must  inevitably  cause. 
Darwin,  with  his  accustomed  frankness,  admits  many  diffi- 
culties; and  no  doubt  his  keen  perception  detected  many 
more  which  he  passed  by  in  silence.  The  supporters  of  the 
theory  of  Natural  Selection  have  demanded  too  much  from 
it — have  taxed  it  beyond  its  strength.  Darwin’s  disciples 
have  been  too  enthusiastic,  too  confident,  and  so  blinded  by 
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his  grand  discoveries,  that  they  seem  to  have  overlooked 
the  important  fact  that  there  may  be  many  other  causes  at 
work  aiding  the  evolution  of  new  forms  of  life,  in  addition 
to  that  of  the  survival  of  the  fittest  by  Natural  Selection ; 
and  for  these  causes  they  must  search  if  they  would  solve 
many  difficulties  that  beset  biological  investigation.  It  is 
only  fair  to  say  that  Darwin  states,  in  his  ‘ Origin  of  Species/ 
that  he  is  “ convinced  that  Natural  Selection  has  been  the 
main,  but  not  the  exclusive,  means  of  modification.”  But  in 
that  celebrated  book  we  find  the  other  “ means  of  modifica- 
tion ” scarcely  ever  alluded  to ; and  the  very  title  of  the  work  is 
sufficient  to  show  that  Darwin  regarded  Natural  Selection  as 
by  far  the  most  potent,  if  not  the  exclusive,  agent  in  the 
modification  of  species.  Furthermore,  he  says  (‘  Animals  and 
Plants  under  Domestication/  ii.  p.  192)  that  “ slight  indi- 
vidual differences,  however,  suffice  for  the  work,  and  are 
probably  the  sole  differences  which  are  effective  in  the 
production  of  new  species.”  It  is  high  time  that  Natural 
Selection  took  its  proper  place  and  yielded  up  the  honours 
which  do  not  rightfully  belong  to  it ; its  true  value  must 
be  ascertained,  and  the  other  causes  at  work  in  the  modi- 
fication of  species  must  be  allowed  their  proper  share  of 
importance  : many  serious  difficulties  will  then  be  overcome, 
and  Natural  Selection  will  be  freed  from  much  that  it  is  at 
present  asked  vainly  and  most  unfairly  to  explain. 

Whilst  carefully  working  at  the  geographical  distribution 
and  the  changes  and  variations  of  plumage  of  Palaearctic 
birds  and  their  allies  in  various  other  parts  of  the  world  for 
the  past  five  years,  a vast  array  of  facts  has  been  brought 
to  my  notice,  which  appears  to  suggest  some  explanation  to 
the  many  difficulties  one  meets  in  attempting  to  explain  the 
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origin  of  species — difficulties  over  which  the  theory  of 
Natural  Selection  breaks  hopelessly  down.  How  the  minute 
differences  which  separate  so  many  closely  allied  species  can 
be  of  benefit  in  the  struggle  for  life — how  the  many  fine 
gradations  between  species  and  well-marked  races  can  be  of 
sufficient  importance,  or  be  in  any  way  profitable  to  their 
possessors,  and  thus  be  preserved  on  the  Darwinian  hypo- 
thesis—has  always  been  to  me  one  of  the  gravest  difficulties 
of  the  theory  of  Natural  Selection.  The  Coal  Titmouse 
(Petrus  atev)  is  a remarkably  good  illustration  of  the  difficulty 
to  which  I allude.  The  birds  of  this  somewhat  variable  species 
inhabiting  the  British  Islands  are  distinguished  from  those  of 
continental  Europe  by  having  the  slate-grey  of  the  upper  parts 
more  or  less  suffused  with  brown.  This  difference  was  first 
pointed  out  by  Sharpe  and  Dresser,  who  bestowed  upon  the 
British  form  of  Coal  Tit  the  name  of  P.  britannicus.  But 
the  variations  of  the  Coal  Tit  do  not  end  here.  Siberian 
examples  have  the  upper  parts  a purer  grey,  and  the  under- 
parts  a purer  white,  than  West-European  examples,  and  an 
incipient  crest  is  often  observable ; whilst  in  examples  from 
East  Siberia,  Kamtschatka,  and  Japan  the  brown  on  the 
flanks  extends  to  the  breast  and  belly.  In  examples  from 
North  China  the  upper  parts  are  suffused  with  brown,  the 
underparts  are  still  browner,  and  the  crest  is  still  more 
developed — differences  which  have  caused  the  bird  to  be 
described  as  distinct  under  the  name  of  P.  pekinensis.  When 
we  get  into  Turkestan  we  find  that  the  Coal  Tit  inhabiting 
that  country  has  the  upper  parts  suffused  with  brown,  and 
the  underparts  have  become  almost  uuiform  brown  : this 
race  has  been  described  as  P.  rufipectus.  Still  further  south, 
in  the  Caucasus,  the  difference  in  colour  is  about  the  same, 
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but  the  size  is  slightly  larger : to  this  form  the  name 
P.  michalowskii  has  been  applied.  In  South-Persian  ex- 
amples the  upper  parts  are  even  browner  than  in  British, 
and  the  flanks  are  also  very  brown — differences  which  have 
caused  the  bird  to  be  called  P.  jphceonotus ; whilst  in  the 
Himalayas  the  birds  have  the  buff  underparts  still  more 
pronounced,  the  white  cheek-patch  is  not  so  pure,  and  the 
crest  is  more  developed — differences  which  have  caused  this 
race  to  be  named  P.  cemodius.  In  the  evergreen-oak  and 
cedar  forests  of  Algeria  the  Coal  Titmouse  has  become  so 
much  differentiated  (or  it  would,  perhaps,  be  more  correct 
to  say  that  it  is  the  least  changed  member  of  the  great 
Coal-Tit  family,  seeing  that  the  differences  it  presents  are 
characters  which  distinguish  the  young  birds  of  its  European 
allies)  that  it  has  received  the  name  of  P.  Icdoucii. 

A very  similar  phenomenon  is  presented  in  the  Marsh  - 
Titmouse  (P.  palustris ) ; but,  in  addition  to  the  different 
shades  of  colour,  the  tail  varies  in  shape  from  being  nearly 
square  to  very  much  rounded,  the  upper  parts  vary  from 
slate-grey  and  sandy  white  to  sandy  brown,  and  the  flanks 
from  white  to  brown.  This  Titmouse  has  been  divided  into 
no  less  than  six  species ; but  in  a sufficiently  large  series  the 
differences  intergrade,  and  no  hard-and-fast  line  can  be 
drawn  between  either  of  them.  How  is  it  possible  to  con- 
ceive that  these  slight  differences  have  been  produced  by 
Natural  Selection  ? How  is  it  possible  to  show  that  in  the 
struggle  for  life  one  form  of  Titmouse  gains  an  advantage 
over  its  congeners  by  the  possession  of  such  a trifling  dif- 
ference from  them?  What  conceivable  benefit  is  it,  for 
instance,  to  the  British  form  of  Coal  Tit  to  be  slightly 
browner  on  the  upper  parts  than  its  congeners  in  Western 
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Europe,  or  greyer  than  those  inhabiting  South  Persia  ? I 
venture  to  assert  that  it  is  no  benefit.  Natural  Selection 
has  not  produced  this  island  form  of  Titmouse  by  eliminating 
all  birds  that  did  not  chance  to  have  a tendency  to  this  pecu- 
liarity. Clearly,  then,  we  have  here  a case  where  Natural 
Selection  has  played  no  part  in  the  modification  of  species. 
But  (as  I hope  presently  to  clearly  demonstrate)  this  is  not 
a solitary  iustance ; hundreds  of  species  present  similar 
facts. 


6 


EVOLUTION. 


I.— ISOLATION. 


To  study  the  subject  more  clearly,  I purpose  to  divide  the 
present  essay  into  several  parts,  each  dealing  with  a con- 
siderable mass  of  facts,  which  show  how  species  may  be 
modified  without  any  Natural  Selective  process.  In  the 
first  place,  I will  deal  with  the  facts  that  I have  collected 
which  appear  to  show  how  Isolation  has  been  the  agent  by 
means  of  which  many  species  have  been  modified. 

We  must  look  to  other  and  more  universal  causes  for  the 
origin  of  many  species  than  to  Natural  Selection — causes 
that  can  work  results  more  rapidly.  On  the  theory  of 
Natural  Selection  sufficient  time  (in  conjunction  with  violent 
changes  of  the  earth’s  surface)  could  not  have  elapsed  to 
form  all  the  wonderful  and  complex  diversity  of  animal  life ; 
but  if  we  take  Isolation  and  other  at  present  disregarded 
causes  into  consideration,  we  see  how  the  changes  in  organic 
life  can  act  much  quicker,  and  can  almost  constantly  be  in 
progress.  This,  I think,  is  proved  by  the  vast  number  of 
occurrences  of  local  forms  and  imperfectly  segregated  species 
at  the  present  day,  when  never  probably  in  the  history  of 
the  world  were  conditions  of  life  more  tranquil  and  geological 
changes  less  in  progress.  Nay,  it  is  even  possible  that  the 
great  amount  of  variation  we  now  see  in  so  many  forms  of 
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organic  life  is  simply  the  inevitable  result  of  the  compara- 
tively tranquil  state  of  the  globe — it  is  even  possible  that 
the  one  fact  is  but  a natural  consequence  of  the  other. 
Natural  Selection  is  probably  the  most  potent  agent  in  the 
evolution  of  new  species  only  at  such  times  when  the  earth 
is  undergoing  violent  change — as,  for  instance,  during  glacial 
periods,  or  during  great  convulsion  of  the  surface  by  volcanic 
action,  &c.  I also  think  (and  all  the  evidence  I am  about 
to  bring  forward  proves  its  correctness)  that  during  the 
comparatively  calm  periods  of  the  earth’s  history — the  lulls 
in  the  great  convulsive  strife — many  species  are  evolved 
purely  by  Isolation,  and  by  many  attendant  minor  causes, 
as  overcrowding  and  its  consequent  emigration,  &c.  Com- 
paratively uniform  conditions  of  life  are,  in  my  opinion,  aids 
to  variation,  and  consequently  to  the  establishment  of  many 
local  forms  or  incipient  species.  At  the  present  day  we 
have  countless  instances  of  incipient  species  in  every  form 
of  life,  both  animal  and  vegetable,  which  are  undoubtedly 
produced  without  the  interfence  of  any  Natural  Selective 
process  ; for  the  conditions  of  life  of  many  incipient  species 
and  the  parent  forms  are  at  the  present  time  practically  the 
same  throughout  the  area  of  their  distribution,  or  ouly 
slightly  different  from  climatic  or  other  local  causes.  We 
can  conceive  how,  as  soon  as  violent  changes  once  more 
pervade  the  world,  the  struggle  for  life  will  be  infinitely 
greater  than  it  is  now.  Then  species  will  be  matched  against 
species,  race  against  parent  form,  or  race  against  race  ; all 
Nature  will  be  thrown  into  a kind  of  chaos  : and  then  Natural 
Selection  will  adjust  the  disordered  balance — the  forms  best 
fitted  to  cope  with  the  changed  conditions  live,  those  not 
so  constituted  die ; the  law  of  the  survival  of  the  fittest  will 
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inexorably  perform  its  task,  and  gradually  Nature  will  settle 
down  into  her  accustomed  course,  furnished  wdth  those  forms 
of  life  best  adapted  to  the  changed  conditions  of  their  sur- 
roundings. Again,  Isolation  and  its  constant  attendant, 
Variation,  work  hand  in  hand  together — incipient  forms, 
imperfectly  segregated  species,  branch  off  from  the  then 
representative  or  parental  species  of  the  world  after  her 
convulsive  or  glacial  change,  and  similar  phenomena  to 
those  now  before  us  at  the  present  day  have  been  or  will 
be  presented  as  the  cycle  of  mighty  and  violent  changes  are 
relieved  by  intervals  of  tranquillity.  We  can  understand 
how  Natural  Selection  can  probably  assist  in  giving  to  the 
butterfly  its  protective  hues,  or  to  the  tiger  its  stripes,  and 
to  the  leopard  its  spots ; but  no  amount  of  Natural  Selection 
can  explain  the  infinite  gradations  between  so  many  species, 
or  the  shades  of  colour  which  denote  so  many  closely  allied 
but  perfectly  distinct  forms  of  animal  life.  How,  then,  have 
these  marked  characteristics  been  produced  ? 

Let  us  glance  at  a few  striking  instances  that  plainly  show 
how  Isolation  has  been  the  means  in  many  cases  of  modify- 
ing species.  No  better  examples  can  be  found  than  amongst 
the  great  cosmopolitan  subfamily  of  the  Thrushes  (Turdinae). 
Take,  for  instance,  the  species  and  races  of  the  genus 
Catharus,  or  Thrush-Robins — a small  group  of  birds  confined 
to  the  mountains  of  South  Mexico  and  Central  America, 
and  the  Andes  as  far  south  as  Bolivia.  These  birds  frequent 
the  forests  on  the  mountain-sides,  never  descending  to  the 
lowlands.  The  genus  contains  twelve  recognized  species  ; 
but  some  of  them  have  evidently  only  quite  recently  become 
differentiated,  and  the  characters  on  which  their  specific 
rank  is  based  are  so  slight  that,  were  it  not  for  their 
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geographical  areas  being  different-,  no  reasonable  excuse  could 
be  found  for  separating  them.  Many  of  the  species,  how- 
ever, though  obviously  most  closely  allied,  are  separated 
from  each  other  just  as  completely  as  non-migratory  species 
on  many  islands,  the  birds  on  one  chain  of  mountains  being 
completely  isolated  from  the  nearly  allied  species  on  another 
chain.  They  are  all  resident  birds,  so  far  as  is  known,  and 
never  descend  from  their  own  particular  zone  to  the  low- 
lands, where  they  might  interbreed,  and  thus  prevent  by 
intermarriage  any  slight  difference  from  becoming  constant. 
How  have  the  slight  differences  which  mark  many  species  in 
this  group  arisen  ? Let  us  go  back  to  the  time  when  the 
parent  species  inhabited  the  lowlands  : we  can  imagine  how 
the  climate  changed,  or  some  cause  arose  which  drove  the 
species  to  the  mountains,  some  birds  up  one,  some  up  another. 
Not  being  migratory,  or  perhaps  gradually  becoming  resident 
in  their  highland  haunts  through  favourable  conditions  of 
life,  we  can  understand  how  Isolation  would  soon  do  its 
work — changes  of  colour,  perhaps  changes  of  structure  (one 
possibly  involving  the  other)  arise,  and  new  species  are 
eventually  evolved.  We  can  then  understand  how  one  form 
acquires  a slate-grey  mantle,  another  a russet  one,  another 
a chestnut  head,  or  others  a black  or  grey  head — the  acci- 
dental variations  or,  perhaps,  in  some  cases,  reversions  in 
any  one  direction  being  preserved  simply  because  they  were 
isolated. 

Take,  for  instance,  Catharus  griseiceps  and  C.  phceopleurus , 
only  distinguished  by  the  shade  of  colour  on  the  back.  In 
the  former  species  it  is  russet-brown,  in  the  latter  it  is 
olive-brown.  C.  griseiceps  has  only  been  obtained  on  the 
highlands  of  Panama,  whilst  C.  phceopleurus  is  apparently 
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confined  to  the  mountain-forests  of  Antioquia  in  Colombia. 
Undoubtedly  these  two  species  at  no  very  remote  period 
were  one.  Circumstances  arose  that  divided  the  area  of  its 
distribution,  sending  one  portion  up  the  highlands  of  Panama, 
the  other  up  those  of  Colombia.  Our  single  species  is  now 
isolated  into  two  colonies  : perhaps  C.  griseiceps  was  exposed 
to  a more  pluvial  climate,  causing  it  to  gradually  develop  a 
russet-brown  back.  The  two  colonies  never  intermarried  ; 
the  slight  differences  would  therefore  soon  become  constant 
by  Isolation,  and  finally  the  result  is  as  we  see  it  at  the 
present  time — two  nearly  allied,  but  apparently  perfectly 
distinct,  species  inhabiting  different  areas  of  distribution. 
No  Natural  Selection  could  possibly  have  been  at  work  in 
such  a case ; for  it  could  have  served  no  beneficial  purpose. 

* It  was  no  advantage  for  either  colony  to  possess  those 
differences  that  have  finally  become  constant  characters  ; 
they  gave  their  fortunate  possessors  no  favour  in  the 
struggle  for  life — a russet  back  was  no  more  advantage  to 
its  possessor  than  an  olive  back,  though  both  have  been 
preserved,  not  by  the  survival  of  the  fittest,  but  simply  by 
Isolation. 

Let  us  now  glance  at  a few  of  the  Pacific-Island  Thrushes. 
Not  counting  Merula  albiceps  from  Formosa,  and  M.  javanica 
from  Java,  Sumatra,  Borneo,  and  Timor,  which  can  scarcely 
be  regarded  as  belonging  to  this  little  group  of  Oceanic 
Thrushes,  we  have  ten  species  distributed  throughout  the 
Pacific,  all  obviously  closely,  some  very  closely,  allied,  and 
evidently  all  descendants  from  one  or  two  common  ancestors 
at  no  very  remote  period.  Of  these  ten  species  no  less  than 
five  are  almost  exclusively  distinguished  by  the  colour  of  the 
head  and  neck,  which  is  in  violent  contrast  to  the  rest  of  the 
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plumage — pattern  of  colour  which  can  only  show  community 
of  origin.  Three  of  these  species  are  nearly  uniform  black 
in  colour ; but  one  of  them,  M.  pritzbueri , has  the  head  and 
neck  creamy  grey  and  is  confined  to  Lifu,  one  of  the  Loyalty 
group  of  islands  ; another,  M.  bicolor,  inhabits  Kandavu,  one 
of  the  Fiji  Islands,  and  has  the  head  and  neck  orange-buff  ; 
whilst  the  third,  M.  tempesti,  is  distinguished  by  having  those 
parts  brownish  grey,  and  is  apparently  confined  to  Taviuni, 
another  island  in  the  Fiji  group.  The  remaining  two  species 
are  almost  uniform  black,  with  the  exception  that  the  under 
tail-coverts  have  pale  shaft-lines  and  tips;  but  this  may  be  a 
mark  of  immaturity.  One  of  these  two  species,  M.  albifrons , 
is  distinguished  by  its  whiter  head  and  neck,  and  is  confined 
to  Eromanga,  an  island  of  the  New  Hebrides  group ; whilst 
M.  polioceplutla , having  the  head  and  neck  brownish  grey, 
inhabits  Norfolk  Island,  between  New  Caledonia  and  New 
Zealand.  Of  the  remaining  five  species,  one,  M.  xanthopus , 
inhabits  New  Caledonia,  and  is  almost  uniform  dark  brown ; 
another,  M.  vinitincta,  is  found  on  Lord  Howe’s  Island,  and 
only  differs  from  the  preceding  species  in  being  lighter  in 
colour  and  slightly  smaller  in  size.  A third,  M.  vitiensis , is 
confined  to  Yiti  Levu,  one  of  the  Fiji  group,  and  is  chiefly 
distinguished  by  having  the  underparts  below  the  breast  rich 
deep  chestnut ; M.  samoensis  is  confined  to  the  Samoa  Islands, 
and  is  characterized  by  its  uniform  dull  black  plumage ; and, 
lastly,  M.  mcireensis,  from  Mare,  one  of  the  Loyalty  Islands, 
is  almost  uniform  dark  brown,  with  black  wings  and  with 
chestnut-brown  shafts  and  tips  to  the  under  tail-coverts. 
What  do  we  infer  from  these  interesting  facts  ? Probably 
most,  if  not  all,  of  the  island  homes  of  these  Thrushes  are  of 
volcanic  origin.  Large  islands  have  perhaps  been  split  up 
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into  several  smaller  ones  by  volcanic  action,  and  by  this 
means  the  individuals  of  one  or  two  parent  species  have  been 
isolated,  where  in  course  of  time  they  have  become  differ- 
entiated. Conditions  of  life  throughout  this  ocean  must  be 
very  uniform ; the  birds  on  one  .island  would  be  exposed  to 
practically  the  same  struggle  for  existence  as  their  congeners 
on  another  island,  so  that  any  of  the  slight  differences  which 
the  several  species  now  present  could  never  have  been  pre- 
served by  any  Selective  process.  The  shade  of  colour  of  the 
head  could  not  possibly  be  of  any  benefit  in  the  struggle  for 
life,  or  have  determined  which  individuals  should  live  and 
which  should  die  ; streaked  under  tail-coverts  could  not  be 
of  any  advantage  over  plain  ones,  and  thus  be  preserved  by 
Natural  Selection  weeding  out  all  individuals  that  did  not 
chance  to  possess  them,  seeing  that  birds  with  both  kinds 
inhabit  localities  not  very  far  apart. 

Or  we  can  suppose  that  at  some  remote  time  the  islands 
of  the  Pacific  were  peopled  by  emigrant  birds  driven  from 
northern  haunts  by  a glacial  period.  We  can  understand 
how  one  or  two  species  swept  down  and  located  themselves 
on  the  islands  of  the  Pacific.  Some  gained  places  where 
they  could  live  and  multiply  ; others  were  probably  cast  on 
unsuitable  islands,  where  they  eventually  died  out.  No  cause 
for  any  migration  arose,  the  birds  on  one  island  did  not  visit 
those  on  another  island.  In  time  Isolation  and  Variation 
would  gradually  split  up  the  one  or  two  parent  species  into 
several  forms,  peculiar  to  certain  islands  ; and  the  results  are 
as  we  now  see  them — almost  every  island  that  can  support 
a Thrush  having  a species  peculiar  to  it,  differing  in  some 
cases  but  very  slightly  from  the  species  on  neighbouring 
islands. 
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How,  then,  is  it  possible  to  make  Natural  Selection  respon- 
sible for  the  evolution  of  these  island  Thrushes?  Their 
conditions  of  life  are  similar ; there  is  no  reason  why  one 
species  should  be  better  fitted  to  cope  with  its  surroundings. 
We  have  no  evidence  to  show  that  any  competition  between 
species  took  place  ; no  selection  of  individuals  was  required  ; 
still  a change  occurred — a change  that  eventually  slowly  but 
surely  segregated  a species  into  several  representative  forms. 
How  are  these  species  evolved  ? Simply  by  individuals  be- 
coming isolated  on  certain  islands,  where  no  interbreeding 
could  take  place,  and  where  the  variations  any  of  those  indi- 
viduals might  chance  to  present  were  preserved,  not  by  the 
survival  of  the  fittest,  but  by  their  isolation,  and  finally 
became  fixed  characters.  The  case  of  these  Pacific-Island 
Thrushes  is  only  one  amongst  thousands  of  similar  cases 
where  islands  possess  peculiar  resident  species,  nearly  allied 
in  most  instances  to  species  on  neighbouring  islands  or  con- 
tinents, and  which,  there  can  be  no  reasonable  doubt,  have 
become  modified  bv  their  isolation. 

Further,  it  seems  that  when  these  Thrushes  were  driven 
down  to  the  Pacific  some  were  isolated  in  India  and  Formosa. 
Thus  we  have  in  India  M.  ccistanea , a species  nearly  uniform 
rich  chestnut,  with  black  wings  and  tail,  but  with  the  head 
and  neck  pale  grey.  In  Formosa,  as  previously  stated, 
M.  albiceps  is  found,  a species  with  a white  head  and  neck, 
nearly  black  upper  parts  and  chestnut  lower  parts.  Both 
these  species  are  obviously  very  closely  allied  to  many  of  the 
Pacific-Island  Thrushes,  and  owe  their  specific  distinctness  to 
their  isolation.  In  the  same  way  we  can  understand  how 
it  was,  when  the  common  ancestor  of  M.  jcivanicci  and  M.  vi- 
tiensis  was  driven  southwards,  some  of  the  individuals  of  that 
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parent  species  lingered  in  Java,  Sumatra,  Borneo,  and  Timor, 
and  possibly  other  islands  in  the  Malay  archipelago,  whilst 
others  sped  onwards  to  the  Fiji  Islands.  The  descendants 
of  the  birds  that  were  isolated  in  the  northern  islands  are 
known  as  M.  javanica — a species  almost  uniform  brown, 
except  below  the  breast,  which  is  rich  chestnut,  and  the 
under  tail-coverts,  which  have  broad  pale  shaft-lines  and 
tips.  The  birds  in  the  southern  islands  are  known  as  M.  vi- 
tiensis , closely  resembling  their  northern  cousins,  but  the 
brown  on  the  head,  neck,  and  breast  is  paler. 

We  have  seen  how  species  can  be  modified  and  local  forms 
evolved  by  Isolation  on  islands  and  mountains ; now  let  us 
see  how  the  same  great  universal  law  can  work  on  continents. 
A most  interesting  instance  is  to  be  found  in  the  common 
House-Martin  ( Hirundo  urbica ) and  its  allies.  It  is  rather 
doubtful  whether  the  little  English  House-Martin,  with 
which  we  are  all  so  familiar,  occurs  east  of  the  Ural  Moun- 
tains ; but  from  the  valley  of  the  Yenesay  eastwards  to  the 
Pacific  a nearly  allied  but  perfectly  distinct  species,  H.  Icigo- 
2)ocla,  is  found.  It  only  differs  from  the  Western  species  in 
having  the  longest  upper  tail-coverts  white  instead  of  black, 
and  in  having  a shorter  and  squarer  tail.  Besides  these,  we 
have  another  Martin,  H.  dasypus,  confined  during  the 
breeding-season  to  Japan,  which  is  rather  larger  than  our 
bird,  and  has  the  chin,  just  at  the  base  of  the  lower  mandible, 
black — a character  only  perceptible  on  close  examination.  It 
is  also  characterized  by  its  slightly  forked  tail  and  black 
longest  upper  tail- coverts.  Another  ally  of  our  Martin, 
H.  cashmirensis , is  confined  to  the  Himalayas,  and  is  a some- 
what smaller  bird,  also  with  the  slightly  forked  tail  of 
H.  lagojioda,  but  the  black  longest  upper  tail-coverts  of  the 
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English  Martin.  We  have  here  four  species  of  Martin,  all 
very  closely  allied,  yet  presenting  constant  distinguishing 
characters.  It  is,  however,  impossible  to  conceive  how  the 
trivial  differences  which  characterize  them  have  been  acquired 
by  Natural  Selection  or  the  survival  of  the  fittest.  A minute 
black  spot  on  the  chin,  a more  or  less  forked  tail,  or  black 
longest  upper  tail-coverts  could  not  possibly  have  been  of 
sufficient  benefit  or  advantage,  in  the  several  localities  to 
which  the  birds  possessing  them  are  peculiar,  as  to  ensure 
the  elimination  by  Natural  Selection  of  all  individuals  that 
did  not  chance  to  develop  them.  There  can  be  scarcely  any 
doubt  that  Isolation  again  has  been  the  means  of  evolving 
these  species.  At  some  remote  period  all  these  Martins  were 
the  same  species,  with  a continuous  area  of  distribution ; but 
circumstances  arose  that  eventually  isolated  the  individuals 
of  this  species  in  four  districts — in  Japan,  the  Himalayas, 
East  Siberia,  and  Europe.  Not  being  able  to  interbreed, 
these  four  colonies  of  Martins  gradually  developed  the  slight 
specific  characters  which  they  now  possess.  The  Common 
Swallow  ( H . domestica)  and  its  numerous  allies  present  very 
similar  facts ; and  there  can  be  little  doubt  that  all  the 
representative  species  of  this  bird  are  descendants  from  a 
common  ancestor,  not  by  Natural  Selection,  but  by  Isolation 
preserving  the  several  variations,  which  have  finally  become 
fixed  and  definite  characters. 

The  Dipper  is  another  remarkable  instance  of  how  a species 
can  be  modified  into  several  representative  forms  by  Isola- 
tion. The  Dipper  throughout  its  wide  area  of  distribution 
is  practically  a sedentary  species,  even  the  birds  inhabiting 
one  river-valley  comparatively  seldom  visiting  and  inter- 
breeding with  the  birds  of  the  adjoining  valleys,  so  that  even 
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in  England  slight  differences  are  easily  detected  by  an  ex- 
perienced eye  amongst  the  birds  from  certain  districts.  The 
Irish  Dipper  is  said  to  be  slightly  different  from  the  English 
one.  Confining  our  observations  to  the  West  Palaearctic 
Dippers,  we  find  the  following  interesting  facts.  Beginning 
ith  our  own  islands,  we  find  that  the  Dippers  ( Cinclus  aqua- 
ticus  britannicus ) are  slightly  different  from  those  on  the  conti- 
nent, having  the  chestnut  on  the  lower  parts  developed  to  its 
greatest  extent,  and  the  head  and  nape  very  dark  brown. 
Away  northwards  in  Scandinavia  the  Dipper  ( C . melanog aster) 
inhabiting  the  wild  mountain-streams  of  that  rugged  country 
has  no  trace  of  chestnut  in  its  plumage,  that  colour  being 
replaced  by  nearly  black.  On  the  streams  of  the  Vosges 
Mountains  and  the  Pyrenees  another  form  of  Dipper  is 
found,  intermediate  in  colour  between  the  typical  British 
form  and  C.  cilbicollis , inhabiting  the  countries  bordering  the 
Mediterranean  Sea.  This  latter  species  is  found  in  the 
mountains  of  Spain,  Italy,  Greece,  and  Algeria,  and  is  dis- 
tinguished by  its  much  paler  upper  parts.  Were  we  to 
follow  the  Dipper  into  Asia  similar  facts  would  be  presented  ; 
other  forms  occur  in  several  districts  of  that  enormous  con- 
tinent ; but  sufficient  has  been  gathered  for  our  purpose. 
Erom  its  habits,  and  from  the  nature  of  the  localities  it 
frequents,  the  Dipper  is  a bird  peculiarly  liable  to  those 
modifications  in  colour  which  Isolation  so  often  produces. 
But  in  many  localities  the  ranges  of  some  of  these  Dippers 
coalesce,  and  then  interbreeding  takes  place,  so  that  in  a 
large  series  no  hard-and-fast  line  can  be  drawn  between 
them.  These  extreme  forms,  however,  rarely,  if  ever  inter- 
marry; but  the  individuals  in  one  valley  sometimes  mate 
with  their  congeners  in  an  adjoining  valley,  and  they  in  their 
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turn  with  their  neighbours  in  the  next.  This  interbreeding 
is  most  probably  the  reason  why  each  of  these  races  of  Dipper 
has  not  become  completely  differentiated.  The  differences 
Isolation  produces  are  being  constantly  nullified  by  the  inter- 
marriage of  individuals ; this  free  intercrossing  keeps  in 
check,  by  blending  together,  slight  differences  in  colour 
which  may  arise.  If  from  any  cause  this  interbreeding  should 
cease,  Isolation  would,  in  the  course  of  time,  effectually  com- 
plete the  work  it  has  commenced,  and  slowly  but  surely 
evolve  these  geographical  races  into  species.  Climate  may 
have  some  influence  on  the  colour  of  the  plumage  of  these 
Dippers,  developing  the  chestnut  in  warm  and  wet  locali- 
ties, the  black  in  cold  and  the  pale  grey  in  dry  ones ; but  it 
seems  more  probable  that  Isolation  is  the  most  important 
agent  in  the  work  of  differentiation.  We  know  that  other 
species  inhabit  the  entire  area  occupied  by  the  Dipper,  and 
are  exposed  to  precisely  the  same  climatic  changes,  yet  do 
not  present  any  noticeable  difference  in  colour,  probably 
because  their  area  is  continuous  and  they  intermarry  through- 
out that  area.  That  climate  does  modify  species  in  a most 
remarkable  manner,  I am  not  for  one  moment  going  to  deny  : 
indeed  I hope  presently  to  show  that  it  is  one  of  the  most 
important  agents  in  the  modification  of  species ; but  in  the 
case  of  the  Dippers  it  does  not  seem  probable.  We  have 
here  another  convincing  proof  that  Natural  Selection  has 
not  been  the  agent  of  modification.  Such  slight  differences 
could  not  possibly  be  of  any  benefit  to  the  birds  acquiring 
them.  These  variations  were  not  preserved  by  the  survival 
of  the  fittest,  but  purely  by  Isolation.  The  cause  of  the 
variation  is,  after  all,  of  only  minor  importance  in  such  a 
case. 
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The  Common  Wren  {Troglodytes  parvulus)  is  a very  similar 
instance  to  the  foregoing.  This  little  bird  in  one  of  its 
numerous  forms  is  found  in  the  temperate  parts  of  the 
Palaearctic,  North  Oriental,  and  Nearctic  Regions.  There  can 
be  little  doubt  that  formerly,  when  the  Arctic  regions  were 
much  warmer  than  they  are  now,  the  Wren  was  circumpolar. 
Now  its  range  does  not  extend  anywhere  above  the  Arctic 
circle.  Throughout  its  extensive  distribution  it  has  become 
isolated  in  some  localities,  and  is  exposed  to  considerable 
differences  of  climate,  with  the  result  that  ornithologists 
recognize  upwards  of  a dozen  races  or  species.  A glance  at 
one  or  two  of  these  will  be  sufficient  for  our  purpose.  The 
Wren  found  in  the  British  Islands  is  similar  to  that  inhabiting 
the  greater  part  of  continental  Europe ; but  in  St.  Kilda,  as  I 
had  the  good  fortune  to  ascertain  last  year,  there  is  another 
very  distinct  race,  distinguished  by  its  much  greyer  colour 
and  barred  upper  parts.  It  is  known  as  T.  Tiirtensis.  In 
the  Faroes  and  Iceland  the  Wren  {T.  borecdis)  differs  from 
that  in  the  British  Islands  in  being  darker  on  the  upper 
parts,  the  underparts  are  more  strongly  barred,  and  the  beak 
is  longer.  From  its  habit  of  perching  on  rocks  rather  than 
on  trees  and  bushes,  its  feet,  like  those  of  the  St. -Ivilda 
Wren,  are  much  stouter.  These  Wrens  are  not  migratory; 
the  differences  they  present  are  so  trifling  that  it  is  im- 
possible to  conceive  how  they  could  be  of  any  benefit  in  the 
struggle  for  life,  and  thus  be  preserved  by  Natural  Selection. 
Again  we  have  a case  where  Isolation  has  produced  the 
differences  above  alluded  to.  We  can  imagine  how,  as  the 
arctic  cold  increased,  the  Wrens  were  driven  southwards  from 
their  circumpolar  area : some  tarried  in  the  comparatively 
mild  climate  of  Iceland  and  the  Faroes,  others  sped  onwards 
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to  St.  Kilda,  whilst  the  majority  found  refuge  in  Southern 
Europe  and  Asia  and  in  Japan.  In  the  western  hemisphere 
the  events  were  similar : some  remained  on  the  islands  in 
Behring’s  Sea,  some  went  down  the  American  continent 
east  of  the  Bocky  Mountains,  others  west  of  that  mighty 
chain.  What  is  the  result?  Wherever  the  peculiarities 
of  the  district  isolated  them  from  their  companions,  either 
on  islands  or  by  mountains  and  deserts,  a local  race  has  been 
established.  In  some  cases  climatic  influences  have  slightly 
changed  the  hue  of  the  feathers,  but  in  all  Isolation  has  been 
the  primary  cause  of  the  differentiation  of  these  species. 
The  Shore-Larks,  the  G-rey  Shrikes,  Kingfishers,  Starlings, 
and  many  other  Palaearctic  birds  might  be  brought  forward 
as  further  proof  of  the  importance  of  Isolation  in  the  modi- 
fication of  species. 

On  the  American  continent  the  Bocky  Mountains  have 
been  the  indirect  means  of  modifying  many  species.  If  a 
bird  is  distributed  over  the  entire  North-American  con- 
tinent, and  does  not  breed  sufficiently  far  north  for  the  area 
of  its  distribution  to  escape  these  mountains,  we  expect  to 
find,  and  in  most  cases  do  find,  an  eastern  and  a western 
form,  divided  from  each  other  by  this  mighty  barrier. 
The  isolation  of  these  forms  probably  took  place  in  the 
following  manner: — During  an  interglacial  period,  when 
the  northern  portions  of  the  American  continent  were  much 
warmer  than  they  are  now,  many  species  bred  in  those  high 
latitudes  which  have  since  been  compelled  to  retire  to  more 
southern  and  milder  quarters,  as  the  cold  of  a coming  glacial 
period  increased.  The  majority  would  naturally  retire 
southwards  into  temperate  America  east  of  the  Bocky 
Mountains ; but  many  would  take  a more  westerly  course 
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towards  California,  and  thus  become  isolated  from  the  other 
members  of  the  species.  Variations  (in  many  cases  caused, 
no  doubt,  by  the  difference  of  climate)  would  eventually 
become  constant  through  the  absence  of  any  interbreeding, 
and  finally  representative  forms  would  be  established.  These 
forms  are  evolved,  not  through  the  competition  of  race 
against  race  or  variety  against  variety,  and  the  consequent 
survival  of  the  fittest,  but  simply  through  being  isolated.  As 
an  example  we  can  take  the  Canada  Grouse  (Tetrao  canadensis). 
The  typical  form  of  this  species  inhabits  North  America  east 
of  the  Eockv  Mountains  ; but  on  the  Northern  Pacific  slopes 
of  these  mountains  (that  is  to  say,  west  of  them)  a repre- 
sentative species  is  found,  T.  canadensis-franJclini , which 
principally  differs  from  its  eastern  ally  in  having  the  upper 
tail-coverts  broadly  tipped  with  pure  white,  instead  of  being 
narrowly  tipped  with  deep  ash-colour.  A very  similar 
instance  is  to  be  found  in  the  American  Robin  ( Turclus 
migratorius)  and  its  Californian  representative,  T.  conjinis. 
A perusal  of  Baird,  Brewer,  and  Ridgway’s  elaborate  work 
on  North- American  birds  (the  subject  being  studied  from  an 
evolutionary  point  of  view)  will  reveal  numerous  cases  where 
the  Rocky  Mountains,  and  not  Natural  Selection,  have  been 
the  agent  by  means  of  which  species  have  been  modified. 

Let  us  now  glance  at  a few  instances  of  a slightly  different 
character,  where  Isolation  has  acted  on  what  we  might  term 
a much  grander  and  wider  scale,  although  the  ultimate  results 
are  very  similar. 

Ages  ago  the  Circumpolar  Region,  instead  of  being,  as  it 
now  is,  little  more  than  an  icy  waste  with  a short  fleeting 
summer,  was  a fertile  district  covered  with  forests  of  semi- 
tropical  verdure,  with  tree-ferns  weaving  in  the  gentle  polar 
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breeze,  with  huge  camphor-trees,  chestnuts,  magnolias,  wal- 
nuts, and  many  others  flourishing  in  a climate  proportionately 
suitable  to  the  growth  of  such  vegetation.  This  fertile  belt 
of  forest-country  extended  in  an  almost  continuous  chain 
round  the  north  polar  region  of  to-day ; Arctic  America  and 
Arctic  Euro-Asia  were,  zoologically  speaking,  connected  by 
this  fertile  land.  Gfiant  animals  roamed  through  the  forests, 
Ducks  and  other  aquatic  fowl  swam  upon  the  waters,  whilst 
Sandpipers  tripped  about  the  strands ; the  trees  were  full  of 
Passerine  songsters,  and  the  ocean  rocks  were  tenanted  by 
sea-birds.  All  these  species  were  probably  residents  and 
dwelt  in  one  continuous  area,  just  as  the  several  species 
inhabiting  America  and  Asia  do  on  those  continents  at  the 
present  time.  But  this  fair  picture  must  pass  away ; like 
the  gorgeous  glittering  transformation-scene  it  changes : 
an  icy  mantle  crept  slowly  from  the  pole  and  covered  this 
fertile  land ; the  huge  trees  and  shrubs  were  embraced  in  its 
grasp  and  became  fossilized  ; many  large  mammals  shared  a 
similar  fate.  The  birds,  and  such  animals  as  could  emigrate, 
retreated  before  this  ever-advancing  phalanx  of  ice  into  the 
milder  regions  of  Africa  and  Southern  Asia  and  America. 
Some  individuals  took  a western  course,  others  an  eastern ; 
and  in  this  way  many  species  were  separated  into  two 
enormous  colonies,  becoming  completely  isolated.  What 
are  the  results  ? Probably  few  of  the  species  then  living  in 
the  circumpolar  region  survive  at  the  present  day.  Many 
of  them  became  extinct ; many  of  them  have  been  segregated 
into  two  or  more  forms,  as  I hope  presently  to  show ; and 
in  all  these  latter  it  is  impossible  to  account  for  the  modifi- 
cation which  has  taken  place  by  any  selective  process.  As 
soon  as  interbreeding  was  prevented  by  the  isolation  of  the 
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individuals,  slight  variations  in  different  directions  would  be 
preserved,  and  in  the  course  of  time  become  constant.  To 
Isolation  therefore,  and  not  to  Natural  Selection,  we  must 
look  for  the  cause  of  the  evolution  of  these  geographical  races 
or  representative  species. 

Let  us  glance  at  a few  instances.  The  Goosander  of  the 
Palsearctic  Region  (Mergus  merganser)  is  represented  in  the 
Nearctic  Region  by  a very  closely-allied  form,  M.  americanus , 
only  differing  in  having  the  black  bases  of  the  wing-coverts 
exposed  so  as  to  form  a narrow  bar  halfway  across  the  wing. 
The  Pochard  ( Fuligula  ferinci)  is  replaced  on  the  American 
continent  by  the  Red-headed  Duck  ( F . americana),  which 
principally  differs  from  its  Old-World  ally  in  wanting  the 
black  at  the  base  of  the  bill,  in  the  greyer  colour  of  the  back, 
and  in  the  unvermiculated  white  belly.  The  Eider  Duck  (So- 
materia  mollissima)  furnishes  another  instance.  The  typical 
form  of  this  bird  breeds  from  Nova  Zembla  to  Baffin’s  Bay ; 
but  on  the  American  coast  of  the  North  Pacific  it  is  replaced 
by  a nearly-allied  species,  S.  v-nigrum,  only  differing  from 
it  in  having  a black  V-shaped  mark  on  the  throat.  The 
Scoters  are  another  interesting  instance.  The  Common 
Scoter  ( CEdemia  nigra)  breeds  from  Iceland  to  the  Tairnur 
Peninsula  in  North  Siberia.  It  is  replaced  in  the  Nearctic 
Region  by  the  American  Scoter  (( E . americana ),  which  breeds 
from  the  Kurile  Islands,  in  the  North  Pacific,  as  far  east  as 
Hudson’s  Bay.  The  difference  between  these  two  species  is 
very  slight,  the  tubercle  at  the  base  of  the  bill  being  black 
in  the  Palsearctic  and  bright  orange  in  the  Nearctic  species. 
Numerous  other  instances  might  be  quoted,  especially  from 
amongst  the  Scolopacidae  and  the  Charadriidae,  in  which 
two  great  families  almost  every  non-circumpolar  Palsearctic 


ISOLATION. 


23 


species  is  represented  in  the  Nearctic  Region  by  closely 
allied  forms,  obviously  descended  at  no  very  remote  period 
from  a common  ancestor.  These  are  profoundly  interesting 
facts,  illustrating,  as  they  do,  the  great  importance  of  Iso- 
lation in  the  modification  of  species,  and,  I think,  satis- 
factorily account  for  the  existence  of  these  closely-allied 
species  and  representative  forms  when  the  Darwinian  hypo- 
thesis has  utterly  failed  to  do  so. 

It  seems  to  me  very  probable  that  the  reason  Nearctic 
land-birds  are  so  much  more  distantly  allied  to  Palsearctic 
land-birds  than  the  water-birds  of  these  two  regions  are 
to  each  other  is  because  they  only  inhabit  forest  districts. 
Water-birds  breed  much  further  north — as  a rule,  beyond 
the  limit  of  the  growth  of  trees,  on  the  open  tundras  and 
the  shores  of  the  Polar  Sea,  where  the  variations  Isolation 
produces  are  being  constantly  nullified  by  the  interbreeding 
of  these  representative  forms*.  But  with  land-birds  it  is 
different.  When  once  they  were  driven  southwards  from 
the  polar  forests,  there  of  necessity  they  had  to  remain,  their 
limits  being  marked  out  by  the  line  of  forest-growth,  which 

* It  may  be  asked  why  such  wide-ranging  birds  as  the  Sanderling  and 
the  Knot,  subject  to  almost  every  diversity  of  climate,  do  not  present 
any  differences.  The  answer  is  a simple  one.  Though  the  winter  range 
of  these  birds  may  extend  almost  throughout  the  temperate  aud  tropical 
regions  of  the  world,  their  breeding-area  is  remarkably  restricted,  being 
confined  to  the  North  Polar  Region,  where  little  or  no  Isolation  is 
possible,  and  where  it  is  consequently  continuous.  Local  races  are  soon 
established  even  in  a very  restricted  area  if  its  physical  conditions  are 
favourable  to  Isolation;  but  a species  may  be  cosmopolitan,  and  yet 
present  no  constant  variation  if  its  breeding-area  is  continuous.  This 
fact  is  being  constantly  overlooked  by  naturalists,  and  yet  it  is  one 
which  should  ever  be  borne  in  mind  by  students  of  geographical  zoology. 
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now  nowhere  extends  sufficiently  far  north  to  make  the  area 
again  continuous.  The  few  Passerine  birds  that  breed  in 
the  high  north  above  forest-growth  are  circumpolar,  and  do 
not  present  any  constant  geographical  variation.  We  do  not 
find  a Palaearctic  and  a Nearctic  race  of  Wheatear,  or  an  Ame- 
rican and  a Euro-Asian  Snow-Bunting,  Baven,or  Shore-Lark, 
simply  because  the  breeding-area  of  these  species  is  continuous. 
But  we  find  an  American  Groshawk  and  a Palaearctic  Gros- 
hawk,  simply  because  this  bird  does  not  breed  above  forest- 
growth  and  is  completely  isolated.  In  the  same  way,  America 
has  no  Bed  wings  or  Fieldfares ; not  a single  Thrush  is 
common  to  both  regions,  because  the  breeding-areas  of  these 
birds  is  bounded  by  forest-growth  and  therefore  never 
impinges.  In  water-birds,  where  the  differences  have  become 
constant  between  Palaearctic  and  Nearctic  species,  the  cha- 
racters on  which  their  distinction  rests  are  only  specific ; but 
with  land-birds  they  are  in  most  cases  generic , or  of  such 
importance  as  to  make  them  of  a subfamily  or  even  of  a 
family  value.  Thus  in  America  we  have  no  Sturnidae,  in 
the  Palaearctic  Begion  we  have  no  Icteridae.  The  birds  that 
hopped  about  the  now  fossilized  branches  of  those  Miocene 
polar  forests  were  most  probably  the  common  ancestors  of 
nearly  all  the  northern  types  of  Passerine  birds  of  the  Palae- 
arctic and  Nearctic  Begions  of  the  present  day.  We  do  not 
want  to  assume  the  past  existence  of  a great  Atlantic  con- 
tinent, or  a land-communication  between  Asia  and  America  by 
way  of  Alaska,  to  explain  the  similarity  of  type  that  exists 
between  the  Miocene  flora  of  Europe  and  the  present  flora  of 
Eastern  North  America,  or,  in  the  same  way,  the  similarity 
between  the  existing  faunas  of  the  two  continents.  We  can 
explain  it  by  the  presence  of  that  now  ice-bound  polar  conti- 
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nent — the  grand  home  in  which  the  common  ancestors  of  these 
Nearctic  and  Palaearctic  types  existed,  and  from  which  their 
present  descendants  have  been  slowly  evolved  by  Isolation  and 
other  causes.  But  we  cannot  stay  here : analogy  demands 
that  we  look  back  to  a remoter  past,  even  to  the  very  dawn  of 
life  itself.  It  irresistibly  forces  us  to  the  conclusion  that  the 
earliest  forms  of  life  originated  in  the  Polar  regions,  and  that 
from  those  two  points  all  living  forms  have  been  dispersed. 
Glacial  epochs  have  been  the  grand  causes  of  dispersal ; 
and  as  the  equatorial  portions  of  the  globe  slowly  cooled, 
the  grand  march  of  animal  and  vegetable  life  advanced  and 
peopled  them.  Most  of  the  species  in  these  regions  have 
long  ago  lost  all  trace  of  their  Polar  origin  ; but  many  great 
groups,  which  have  been  dispersed  more  recently  from  these 
centres,  are  surrounded  by  the  still  legible  evidence  of  their 
northern  or  southern  home.  Geology,  in  temperate  climes, 
has  told  us  much  of  the  earlier  history  of  life ; but  what 
profoundly  important  information  could  it  reveal  if  it  were 
possible  to  read  the  records  which  now7  lie  buried  under  those 
might}7  caps  of  eternal  ice  and  snow  in  the  regions  round  the 
Poles  ! 

Nearly  all  the  birds  of  the  Nearctic  and  Palaearctic  Begions 
are  migratory — a most  interesting  fact,  which  confirms  us 
in  the  theory  that  the  species  inhabiting  these  tw-o  tracts 
originally  came  from  the  Circumpolar  Begion,  the  habit  of 
migration  being  slowly  acquired  as  the  climate  changed  and 
the  cold  period  came  on.  The  greater  number  of  the  water- 
birds,  after  escaping  the  icy  terrors  of  this  northern  land, 
return  unerringly  in  spring  to  their  old  quarters,  or  as  near 
to  them  as  they  can,  because  the  haunts  to  which  they  resort 
are  of  the  same  character  now  as  when  they  frequented  them 
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ages  ago.  But  with  land-birds  the  case  is  different ; the 
extent  of  their  area  is  marked  out  by  the  growth  of  trees. 

The  Procellariidse  furnish  us  with  several  other  interesting 
instances  illustrating  the  mode  by  which  many  oceanic 
species  have  been  modified.  The  Stormy  Petrel  ( Procel - 
laria  pelagica ) is  confined  to  the  Atlantic  Ocean ; but  in  the 
Pacific  Ocean,  on  the  Galapagos  Islands,  a very  nearly  allied 
species  is  found  (P.  tethys ),  which  differs  from  the  typical 
form  in  having  no  dark  tips  to  the  upper  tail-coverts,  and  in 
having  no  white  tips  to  the  axillaries  and  under  wing-coverts, 
whilst  the  tail  is  considerably  forked.  The  typical  Fulmar 
(Fulmarus  glacialis)  is  probably  confined  to  the  Atlantic 
Ocean ; but  in  the  North  Pacific  its  place  is  taken  by  two 
doubtfully  distinct  races  (P.  rodgersi  and  F.  glujpischa ),  which 
differ  in  being  on  an  average  darker  in  colour,  with  a paler  bill. 
The  Great  Shearwater  ( Puffinus  major ) of  the  Atlantic  is 
represented  on  the  Asiatic  coasts  of  the  Pacific  by  P.  leuco- 
melas,  differing  principally  in  having  the  pale  margins  to  the 
feathers  of  the  back  nearly  white,  and  with  more  white  on 
the  upper  tail-coverts  ; whilst  on  the  American  coasts  of  that 
ocean  it  is  represented  by  P.  creatopus,  which  chiefly  differs 
in  having  no  white  on  the  upper  tail-coverts.  The  Manx 
Shearwater  (P.  anglorum ) is  another  well-known  Atlantic 
species,  which  is  represented  in  the  Pacific  by  the  Black- 
vented  Shearwater  (P.  opisthomelas ) ; whilst  in  the  Southern 
and  tropical  seas  these  forms  are  represented  by  P.  obscurus 
and  P.  assimilis , both  of  which  are  distinguished  by  having 
the  crown  of  the  head  not  extending  below  the  eye,  and  the 
latter  is  further  characterized  by  its  small  size.  The  inference 
to  be  drawn  from  the  above  series  of  facts  is  that  the  common 
ancestors  of  these  species  were  circumpolar  during  the  time 
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when  the  northern  seas  were  much  warmer  than  they  are 
now,  and  that  when  the  climate  changed  through  the  influence 
of  a glacial  period,  and  the  then  circumpolar  Stormy  Petrel, 
Fulmar,  Great  Shearwater,  and  Manx  Shearwater  were 
driven  southwards,  some  of  the  individuals  of  each  species 
were  isolated  in  the  Atlantic  and  others  in  the  Pacific. 
The  absence  of  reciprocal  breeding  preserved  the  variations 
in  different  directions  which  arose  ; and  the  result  is  that 
Atlantic  and  Pacific  races  or  representative  species  of  each 
have  been  evolved.  Isolation  alone  explains  the  modification 
which  has  taken  place ; for  the  distinctive  characters  are  of 
such  a slight  nature  that  it  is  impossible  to  conceive  that  they 
have  been  preserved  by  Natural  Selection.  In  the  Atlantic 
Ocean  alone  a considerable  amount  of  modification  has  taken 
place ; for  in  the  Mediterranean  the  Manx  Shearwater  is 
represented  by  a form  known  as  P.  yelkouan,  and  the  Great 
Shearwater  appears  to  have  become  modified  by  Isolation  in 
that  sea  into  the  species  known  as  P.  Icuhli.  Not  a single 
species  of  North-Atlantic  Petrel  survives  at  the  present  day 
in  the  North  Pacific,  with  the  exception,  perhaps,  of  the  Pork- 
tailed Petrel  (Procellaria  leachii),  whose  range,  as  at  present 
known,  is  absolutely  discontinuous ; but  further  research 
may  afford  an  explanation  to  the  apparent  anomaly. 

We  can  picture  to  ourselves  the  time,  in  the  far  distant 
future,  when  the  North  Polar  Region  will  become  once 
more  inhabited  by  those  birds  and  animals,  or  their  modified 
descendants,  which  frequented  that  region  in  the  remote 
past.  We  can  imagine  how  the  forest-birds  will  follow 
the  slow  growth  of  trees,  and  other  birds  push  on  in  each 
successive  age,  nearer  and  nearer  to  the  pole,  until  that 
region  once  more  abounds  with  life.  Nearctic  and  Paige- 
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arctic,  Atlantic  and  Pacific  types  will  once  more  intermingle, 
some  probably  encroach  on  the  ground  of  the  others  and 
exterminate  and  replace  them.  The  ensuing  glacial  periods 
will  just  as  surely  drive  them  south  again ; the  icy  mantle 
will  entomb  this  fertile  land  once  more  : in  their  grand  march 
southwards  these  animals  will  again  become  isolated  ; new 
races,  new  representative  species  will  be  established ; old 
forms  will  pass  away,  as  the  grand  cycle  of  interesting 
phenomena  is  repeated. 

Let  us  now  glance  at  another  result  of  Isolation  with 
which  every  student  of  Palaearctic  birds  is  familiar ; and  that 
is  the  occurrence  of  eastern  and  western  forms.  We  have 
already  seen  similar  phenomena  in  the  JNearctic  Region,  but 
the  results  have  been  brought  about  in  a different  manner. 
There  can  be  no  doubt  that  the  physical  aspect  of  the  two 
regions  is  the  cause  of  this.  In  the  Nearctic  Region  the 
mountains  run  in  a north  to  south  direction,  from  the 
arctic  regions  to  the  tropics ; in  the  Palsearctic  Region  the 
ranges  run  from  east  to  west.  When  the  birds  of  the 
Circumpolar  Region  were  driven  southwards  we  know  that 
many  individuals  of  certain  species  were  isolated  on  the 
west  of  the  Rocky  Mountains,  and  others  on  the  east  of 
that  chain,  with  the  result  that  numerous  local  forms  have 
been  established  amongst  those  birds  that  do  not  breed  in 
the  high  north.  Many  of  the  birds  that  peopled  the  Palae- 
arctic Region  were  driven  southwards  into  Africa  and 
Southern  Asia — into  two  enormous  colonies.  During  the 
time  of  their  isolation  in  these  two  areas  we  can  understand 
how  slight  variations  in  many  species  gradually  became 
constant  characters,  and  eastern  and  western  races  were 
evolved.  As  the  cold  in  the  north  slowly  passed  away,  the 
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birds  in  Africa  gradually  returned  north  again  towards 
their  old  haunts  ; the  birds  in  Southern  Asia  pursued  a 
similar  course.  So  attached,  however,  do  they  appear  to 
have  become  to  what  we  many  now  fairly  call  their  winter- 
quarters,  that  the  individuals  of  a species  breeding  in  North 
Europe  unerringly  retreat  to  Africa  for  the  winter ; whilst 
those  wliich  breed  in  North  Siberia  seek  winter-quarters  in 
India,  China,  the  Malay  archipelago,  and  Australia.  This 
is  conclusively  proved  by  the  fact  that  what  few  species  have 
extended  their  breeding-range  from  Africa  to  East  Siberia 
return  to  their  African  winter  haunts,  and  never  by  any 
strange  chance  visit  China  or  India,  although  these  countries 
are  so  much  nearer  and  equally  well  suited  to  their  require- 
ments. Thus  the  Red-footed  Ealcon  ( Falco  vespertinus ) is 
known  to  breed  as  far  east  as  the  valley  of  the  Yenesay  and 
to  return  to  Africa  to  winter ; whilst  the  little  Willow-Wrens 
and  Sedge- Warblers,  that  summer  as  far  east  as  that  Sibe- 
rian valley,  return  to  Africa  for  the  cold  season  ! The  Little 
Gull  (Larus  minutus ) breeds  as  far  east  as  the  Sea  of  Ochotsk, 
but  returns  to  the  extreme  south-west  of  Asia  and  to  Africa 
to  winter,  instead  of  seeking  the  Chinese  coasts  directly 
south  of  its  summer-quarters,  and  only  about  a fourth  of  the 
distance  ! In  the  same  way  the  Rustic  Buntings  ( Emberiza 
rustica ) (an  Asiatic  species),  which  breed  as  far  west  as  Scan- 
dinavia, migrate  to  India  and  China  to  winter.  The  Arctic 
Willow- Wren  ( Phylloscopus  borealis ) breeds  as  far  west  as 
Einmark,  but  winters  in  the  Malay  archipelago  and  Burma  ; 
whilst  the  Siberian  Pipit  ( Anthus  gustavi ) is  known  to 
breed  as  far  west  as  the  valley  of  the  Petchora,  but 
retires  to  South-eastern  Asia  to  winter.  Another  most 
remarkable  instance  is  furnished  by  the  Arctic  Tern  (Sterna 
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arctica).  This  bird  must  be  regarded  as  an  Atlantic- Ocean 
species,  but  has  extended  its  breeding-range  in  the  east 
down  the  great  river-valleys  of  Siberia  to  the  Arctic  Ocean, 
and  in  the  west  along  the  lakes  of  Arctic  America,  until  it 
becomes  circumpolar,  the  two  streams  of  migrants  meeting 
on  the  shores  of  Behring  Sea,  where  they  breed  in  some 
abundance.  But  the  most  curious  part  remains  to  be  told. 
The  birds  that  undoubtedly  breed  on  the  confines  of  the  North 
Pacific  Ocean  never  retire  to  that  ocean  to  winter,  but  seek  the 
Atlantic  Ocean  for  that  purpose,  crossing  thousands  of  miles 
of  land  and  water  so  that  they  may  reach  the  quarters  which 
are  really  their  true  home  and  the  centre  of  their  dispersal. 
Even  in  the  British  Islands  several  species  have  gradually 
extended  their  range  within  the  memory  of  living  man,  and 
are  still  doing  so  at  the  present  time.  As  tree-planting 
takes  place,  such  birds  as  the  Book,  the  Missel-Thrush,  and 
the  Black  Grouse  spread  and  make  new  breeding-grounds  in 
the  districts  which  have  undergone  the  change.  The  Book 
is  one  of  the  most  remarkable  instances,  for  it  extended  its 
colonies  to  the  Western  Islands  of  Scotland  as  soon  as  the 
plantations  were  sufficiently  large  to  support  its  bulky  nests. 
What  is  going  on  in  our  islands  now  on  such  a trifling 
scale  and  under  artificial  conditions  has  also  been  going  on 
in  vast  districts  as  natural  influences  have  changed  the  face 
of  the  country  and  enabled  species  to  spread  far  and  wide 
from  certain  centres  of  distribution. 

We  can  thus  understand  how,  when  Polar  species  were 
driven  southwards,  many  of  them  were  separated  into  two 
colonies,  and  an  eastern  and  a western  form  of  species  pro- 
duced by  their  being  isolated.  But,  as  most  ornithologists 
know,  many  of  these  eastern  and  western  races  are  only  sub- 
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specifically  distinct,  and  the  differences  the  two  extremes 
present  are  completely  bridged  over  by  intermediate  forms  in 
intervening  localities.  These  are  produced  by  interbreeding. 
As  the  two  isolated  colonies  of  many  of  these  species  began 
to  move  north  again,  they  multiplied,  gradually  spread  east 
and  west,  and  again  came  into  contact  with  each  other  in 
Central  Siberia — peculiarities  of  dispersal  which,  I think,  are 
proved  by  the  remarkable  instances  of  migration  given  above. 
Many  species  had,  however,  become  so  much  differentiated 
during  their  isolated  sojourn  that  they  either  lost  the  power 
or  the  inclination  to  interbreed,  and  consequently  we  find 
no  intermediate  forms  between  several  closely  allied  eastern 
and  western  species ; but  others  had  not  reached  that 
standard  of  modification  which  determines  a species,  and 
consequently,  as  soon  as  their  areas  of  distribution  again 
became  continuous,  interbreeding  took  place  on  an  extensive 
scale  wherever  the  ranges  of  the  two  forms  coalesced.  The 
extreme  forms,  however,  seldom  or  never  interbreed,  and  if 
they  did  so,  their  offspring  would  probably  not  be  fertile : 
the  birds  inhabiting  Sweden  never  pair  with  those  in  East 
Siberia ; but  in  the  intervening  country  the  birds  in  one 
district  pair  on  either  side  with  their  near  neighbours,  and 
consequently  every  intermediate  form  between  the  two 
extremes  is  to  be  found. 

Let  us  glance  at  a few  instances  by  way  of  illustrating  the 
foregoing  remarks.  Perhaps  one  of  the  best  examples  of  an 
eastern  and  a western  form  is  to  be  found  in  the  Curlew 
and  the  Whimbrel,  both  well-known  British  birds.  The 
former  may  be  regarded  as  a Palaearctic  species  ; but  in  the 
east  of  that  large  region  the  Curlews  are  distinguished  by 
their  white  unspotted  lower  back  and  almost  uniform  white 
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axillaries.  They  are  known  as  Numenius  lineatus.  The 
Whimbrel  has  an  equally  extensive  range  in  the  Palaearctic 
Region,  but  in  the  east  has  become  slightly  modified,  being 
there  represented  by  a closely  allied  form,  If.  variegcitus. 
Curiously  enough,  the  differences  which  characterize  the 
eastern  and  western  races  of  the  Curlew  have  been  reversed 
in  the  Whimbrel,  and  the  eastern  form  of  that  bird  is  dis- 
tinguished by  its  streaked  aud  spotted  lower  back.  It  is 
impossible  to  account  for  the  modifications  which  these  two 
species  have  undergone  by  any  natural  selective  process.  It 
would  be  an  impossible  task  to  show  how  the  Curlews  in 
the  east  have  gained  an  advantage  by  losing  the  spots  on  that 
part  of  their  plumage,  or  that  the  Whimbrels  have  gained  a 
similar  advantage  by  acquiring  or  retaining  them.  The 
habits  of  the  two  birds  are  precisely  the  same ; what  would 
be  of  advantage  to  one  species  would  be  equally  so  to  the 
other.  It  should  also  be  stated  that  the  young  Whimbrels 
of  both  forms  have  that  part  of  the  plumage  spotted  and 
streaked.  The  western  race,  from  some  cause,  has  become 
more  highly  specialized,  so  that  it  no  longer  retains  in  adult 
plumage  the  spots  and  streaks  of  its  youth  ; but  Natural 
Selection  could  not  possibly  have  aided  the  process.  A very 
similar  instance  is  to  be  found  in  the  Bar-tailed  Godwit 
(Limosa  rufa).  This  is  another  Palaearctic  species  which 
has  been  divided  into  two  enormous  colonies,  with  the  usual 
result  of  an  eastern  and  a western  form  being  produced. 
The  lofty  mountains  and  arid  deserts  of  Central  Asia  present 
an  impassable  barrier,  so  that  the  winter-quarters  of  the  two 
races  are  isolated  at  the  present  day,  although  their  breeding - 
area  seems  to  be  continuous.  The  eastern  form,  L.  uropy - 
gicilis,  only  differs  from  its  western  representative  in  having 
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the  dark  centres  of  the  feathers  of  the  lower  back  larger  and 
more  numerous.  In  the  same  way  the  Black-tailed  G-odwit 
( L . melcmurus ) has  become  segregated  into  two  representative 
forms ; but  the  eastern  race,  L.  mdanuroides%  does  not  pre- 
sent any  difference  in  colour,  though  it  is,  on  an  average, 
slightly  smaller  in  size.  The  Bed-footed  Falcon  ( Falco  ves- 
pertinus)  is  another  of  the  numerous  west  Palaearctic  species 
which  is  represented  in  the  east  of  that  region  by  a closely 
allied  form.  East  of  Lake  Baikal  it  is  replaced  by  F.  cimu- 
rensis , the  males  of  which  differ  from  their  western  ally  in 
having  the  under  wing-coverts  and  auxiliaries  white  instead 
of  slate-grey.  Singularly  enough,  this  latter  form  breeds  as 
far  east  as  North  China,  but  winters  in  India  and  South-east 
Africa.  Many  other  cases  might  be  given,  amongst  the  most 
interesting  being  the  eastern  and  western  forms  of  the 
Marsh-Harrier,  the  Common  Buzzard,  the  Song-Thrush,  the 
Little  Stint,  the  Common  Tern,  and  many  of  the  Palaearctic 
Geese ; but  sufficient  has  already  been  said.  I should,  how- 
ever, here  remark  that  I cannot  name  a single  instance 
amongst  the  numerous  cases  of  this  kind  where  it  can  be 
shown  that  the  differences  which  the  two  forms  present  are 
of  the  slightest  advantage  or  can  be  explained  by  Natural 
Selection ! The  characters  by  which  these  eastern  forms 
have  been  separated  are  so  slight,  either  of  colour  or  size, 
that  it  is  impossible  to  account  for  them  in  any  other  wav 
than  by  the  hypothesis  of  Isolation. 

A few  other  remarks  concerning  the  results  of  Isolation  on 
Palaearctic  species  are  necessary.  It  is  a most  remarkable 
and  interesting  fact  that  amongst  the  Palaearctic  Ducks  there 
is  not  a single  species  with  an  eastern  and  a western  form. 
The  phenomenon  may  be  explained  in  this  way : — When  these 
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birds  were  driven  southwards  by  a glacial  period  they  kept 
entirely  to  the  sea-coasts,  and  therefore  were  not  subject  to  so 
much  isolation  as  birds  which  obtained  their  food  exclusively 
from  the  land.  The  waters  of  the  Mediterranean,  the  Red, 
Black,  and  Caspian  Seas,  Indian  and  West  Pacific  Oceans, 
and  probably  the  large  lakes  of  Southern  Siberia  were  open 
to  them,  and  rendered  their  area  continuous,  although  they 
were  driven  so  far  from  their  polar  haunts.  With  Land- 
birds  and  Waders  a more  complete  isolation  took  place,  as 
we  have  already  seen ; consequently  we  find  that  out  of 
upwards  of  550  West  Palaearctic  species  (excluding  the 
Anatinse),  probably  eighty  per  cent,  are  represented  in  the 
East  PalsBarctic  Region  by  closely  allied  species  or  by  repre- 
sentative forms,  which  are  only  kept  from  complete  differen- 
tiation by  the  interbreeding  which  takes  place  in  the  central 
districts.  It  is  also  another  very  interesting  fact  that  almost 
all  the  West  Palaearctic  Geese  are  represented  in  the  eastern 
portion  of  that  region  by  closely  allied  forms.  Geese, 
although  so  closely  allied  to  Ducks,  are  land-feeders ; hence 
the  probable  cause  of  the  differentiation  which  has  taken 
place  through  their  being  isolated.  In  the  Nearctic  Region 
the  facts  are  similar ; no  eastern  and  western  forms  occur 
amongst  the  Ducks,  but  many  amongst  the  Geese.  A critical 
study  of  the  geographical  distribution  of  the  Anatidse  seems 
to  show  that  the  Isolation  which  from  time  to  time  has  taken 
place  in  many  species,  ultimately  causing  their  differentia- 
tion, has  been  rather  in  a northern  and  southern  direction 
than  in  an  eastern  and  western  one.  This  appears  to  be 
proved  by  the  great  numbers  of  representative  species  that 
we  find  isolated  in  the  tropics  and  the  southern  hemisphere. 
Most,  if  not  all,  the  tropical  Ducks  are  residents,  and  conse- 
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quently  their  wings  have  become  much  more  rounded  than 
in  the  migratory  northern  species  *. 

The  phenomenon  of  a northern  and  southern  isolation  is, 
however,  by  no  means  confined  to  the  Anatidae  ; for  we  find 
numerous  instances  of  modified  tropical  forms  of  northern 
species  resident  in  the  south.  Of  these,  the  Little  Ringed 
Plover  and  its  southern  form,  Charctdrius  jercloni,  in  Ceylon, 
and  the  Eough-legged  Buzzard,  with  its  representative  form, 
Archibuteo  strojohiatus,  in  Nepal  and  Thibet,  may  be  given  as 
instances.  In  the  same  way  many  Palaearctic  species  have 
become  isolated  in  the  south  in  mountain-ranges,  so  that 
we  find  resident  representative  forms  of  many  northern 
species  in  the  Caucasus,  the  Himalayas,  and  the  mountains 
of  South  China.  The  Palsearctic  Region  is  favourable  to 
this  mode  of  Isolation,  owing  to  the  mountains  running  from 
east  to  west ; in  the  Nearctic  Region,  where  they  run  from 
north  to  south,  few,  if  any,  cases  of  a similar  nature  are 
known.  A glance  should  also  be  given  at  those  eastern  and 
western  species  which  have  obviously  descended  at  no  distant 

* Had  space  permitted,  it  was  my  intention  to  go  into  considerable 
detail  respecting  the  distribution  of  this  important  family  of  birds  ; but 
I reserve  my  remarks  for  a separate  publication.  There  can  be  little 
doubt  that  the  Ducks  are  a polar  group  of  birds ; but  whether  their 
dispersal  has  been  from  the  north  or  south  pole,  it  is  difficult  at  present 
to  say.  I am  also  of  opinion  that,  when  the  distribution  of  this  group 
has  been  more  carefully  studied,  considerable  light  will  be  thrown 
on  the  cause  of  the  assumption  of  the  brown  summer  plumage  by  the 
males  of  so  many  species.  This  brown  dress  may  very  possibly  be 
the  last  remnant  of  what  was  once  a regular  winter  plumage,  and  the 
partial  moult  in  summer  may  eventually  be  entirely  dispensed  with,  as 
in  the  more  highly  specialized  Greese  &c.  That  the  brown  plumage  is 
not  donned  for  any  protective  motive  I am  almost  convinced. 
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period  from  a common  North  Polar  ancestor,  but  which  do 
not  interbreed,  although  their  geographical  areas  impinge. 
As  a case  of  this  kind,  we  may  mention  the  Golden  Plover 
( Characlrius  pluvialis)  and  its  very  near  ally  the  Asiatic 
Golden  Plover  (C.  fulv us).  The  former  species  breeds  in  the 
northern  portion  of  the  Palaearctic  Region,  as  far  east  as  the 
valley  of  the  Yenesay.  In  this  valley  it  meets  with  C.fulvus , 
which  inhabits  the  Eastern  Palaearctic  Region.  The  differ- 
ences between  the  two  species,  though  somewhat  slight,  are 
constant.  The  Nearctic  and  Palaearctic  Teal  and  Wigeon 
are  other  instances.  The  same  remarks  apply  to  several 
coast-birds  that  do  not  breed  far  north.  These  eastern  and 
western  species  are  completely  isolated  on  the  Atlantic  and 
Pacific  coasts  of  the  Palaearctic  Region,  consequently  no 
intermediate  forms  are  found,  and  each  ranks  as  a well- 
defined  species.  The  Oyster-catcher  ( Hcematopus  ostralegus ) 
and  the  Pacific  Oyster-catcher  (H.  osculans ) may  be  cited  as 
a case  in  point.  The  latter  species  only  differs  from  the 
West  Palaearctic  Oyster-catcher  in  having  a longer  bill,  in 
having  the  upper  tail-coverts  tipped  with  black,  and  a less 
amount  of  white  on  the  quills.  The  upper  tail-coverts  are, 
however,  a somewhat  variable  character — not,  I believe,  from 
any  interbreeding  of  the  two  species,  but  probably  owing  to 
an  occasional  reversion  to  those  of  a common  ancestor. 

Again,  it  is  interesting  to  note  how  many  West  Palaearctic 
species  find  the  eastern  limit  of  their  distribution  in  the 
valley  of  the  Yenesay,  whilst  many  East  Palaearctic  species 
find  their  western  limit  in  that  valley.  Of  the  former  the 
Eieldfare  ( Turdus  pilaris),  and  of  the  latter  the  Siberian 
Ground-Thrush  ( Geociclila  sibirica)  may  be  quoted  as  in- 
stances. We  have  other  cases  of  Isolation,  even  in  the 
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western  part  of  the  Palaearctic  Region,  of  closely  allied 
species  and  representative  forms  apparently  isolated  by  the 
Ural  Mountains,  or,  in  the  case  of  arboreal  species,  by  the 
treeless  steppes  of  Eastern  Europe  ; but  sufficient  has  been 
said  on  this  branch  of  the  subject.  It  must,  however 
always  be  borne  in  mind  that  the  differences  between  these 
forms  and  species  can  only  be  accounted  for  by  the  Iso- 
lation ages  ago  of  individuals  of  one  dominant  species  in 
certain  localities,  aud  that  Darwin’s  hypothesis  concerning 
the  origin  of  species  supplies  no  explanation  to  the  interesting 
phenomena.  In  a word,  I believe  that  much  of  the  com- 
plexity of  structure,  beauty  of  form,  and  brilliancy  of  colour 
have  had  their  origin  in  simple  variation  preserved  and 
developed  in  certain  directions  by  Isolation. 
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♦ 

In  my  second  division  I purpose  to  deal  with  Climatic 
Influences.  That  climate  has  been  the  means  of  modifying 
many  species  no  ornithologist  will  attempt  to  deny.  Any 
naturalist  who  has  travelled  over  country  subject  to  con- 
siderable diversity  of  physical  conditions  is  well  aware  that 
the  different  forms  of  animal  life  he  meets  are  evidently 
affected  in  their  colour  by  the  climatic  peculiarities  of  the 
district  in  which  they  reside.  In  the  Arctic  regions  many 
of  the  birds  and  animals  have  become  completely  white,  or 
individuals  of  many  species  living  in  cold  climates  are 
decidedly  paler  than  those  found  in  warmer  or  more  pluvial 
localities.  In  desert  regions  the  birds  and  animals  are 
generally  of  a sandy  hue ; whilst  in  wet  tropical  districts  we 
find  many  representative  forms  of  northern  species  with  the 
colours  darker  and  more  emphasized.  Most,  if  not  all,  of 
this  climatic  modification  has  been  attributed  to  the  direct 
influence  of  Protective  or  Natural  Selection.  The  suggested 
explanation  of  the  interesting  phenomenon  is,  that  in  the 
struggle  for  existence  to  which  these  forms  of  life  are 
subject,  those  individuals  that  chanced  to  vary  in  the  direc- 
tion which  rendered  them  less  conspicuous  were  preserved 
by  Natural  Selection,  those  that  did  not  were  ultimately 
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destroyed.  This  expkmation  is  a very  plausible  one,  so  long 
as  we  have  only  distinct  species  to  deal  with  ; but  when  we 
find  every  shade  of  colour,  from  a brown  desert  form  to  a 
white  arctic  one,  in  intermediate  localities  it  seems  impossible 
to  account  for  most  of  this  variation  in  colour  by  any  pro- 
tective hypothesis.  As  another  most  convincing  proof  that 
colour  is  largely  influenced  by  climate  may  be  mentioned  the 
fact  that  in  Scandinavia  we  find  no  extreme  arctic  forms, 
such  as  are  found  in  similar  latitudes  further  to  the  east, 
simply  because  the  Grulf-stream  makes  these  latitudes  so 
much  milder.  Again,  we  find  many  arctic  forms,  or  races 
which  are  modified  by  the  coldness  of  the  climate,  in  Siberia, 
in  latitudes  as  low  as  in  England,  merely  because  the  climate 
is  so  much  colder.  At  first  sight  it  appears  an  anomaly  that 
the  extreme  arctic  modification  of  climatic  change  of  colour 
should  be  reached  in  Kamtschatka,  a country  situated  between 
the  same  parallels  of  latitude  as  the  British  Islands.  But 
the  student  of  geographical  zoology  must  bear  in  mind  that 
no  warm  currents  encircle  the  coasts  of  this  dreary  land,  and 
that  the  isothermal  zone  of  eternal  ground-frost  extends 
throughout  this  peninsula,  there  reaching  a lower  latitude 
than  in  any  other  part  of  the  northern  hemisphere.  The 
climate  is  also  very  dry,  as  well  as  cold,  which  further  aids 
in  the  modification  of  these  extreme  arctic  forms. 

There  are  many  cases  amongst  Palaearctic  birds  where  it 
is  impossible  to  conceive  how  the  climatic  variation  in  colour 
they  present  can  be  of  any  advantage  to  its  possessors,  and 
thus  have  been  acquired  on  the  Darwinian  theory  of  Natural 
Selection.  The  common  British  Nuthatch  ( Sitta  ccesia ) and 
its  various  representative  forms  may  be  cited  as  a case  in 
point.  The  typical  form  of  this  bird  inhabits  Central  and 
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Southern  Europe,  ranging  as  far  south  as  Algeria  and  as  far 
east  as  West  Persia.  In  Scandinavia  and  West  Russia  the 
pale  chestnut  on  the  breast  and  belly  is  almost  obsolete, 
though  the  dark  chestnut  is  retained  on  the  flanks  and  the 
margins  of  the  under  tail-coverts.  This  form  is  known  as 
8.  eurojpcect.  Further  east  these  differences  become  more 
marked,  and  in  North  Russia,  as  far  east  as  the  Ural  Moun- 
tains, a slightly  larger  form  occurs,  with  the  chestnut  on  the 
underparts  much  less  in  extent  and  with  the  white  parts 
purer.  East  of  the  Ural  Mountains,  across  North  Siberia  to 
Lake  Baikal,  the  Nuthatches  have  the  chestnut  on  the 
flanks  much  more  reduced  and  the  underparts  pure  white, 
whilst  the  size  is  smaller ; they  are  known  as  S.  urcdensis. 
East  of  Lake  Baikal  the  extreme  arctic  form  of  Nuthatch 
(/S',  albifrons ) is  reached  in  Kamtschatka ; much  more  white 
is  to  be  found  on  the  plumage,  and  the  small  feathers  at  the 
base  of  the  bill  are  white  instead  of  black.  The  Nuthatches 
found  in  the  valley  of  the  Amoor,  on  Askold,  and  the  main 
island  of  Japan  are  known  as  S.  amurensis , whilst  those  in- 
habiting China  have  been  named  8.  sinensis.  Both  these 
latter  forms  differ  but  slightly  from  South-European  ex- 
amples. The  Marsh-Tit  ( Parus  jocilustris ) and  its  various 
forms  supply  us  with  similar  facts.  In  warm  pluvial  regions 
we  find  the  brown  intensified ; in  dry  sandy  districts  it  is 
lighter ; whilst  in  the  arctic  regions  it  is  of  variable  degrees 
of  paleness,  until  in  the  rigorous  climate  of  Kamtschatka  it  is 
almost  white.  All  these  forms  of  Nuthatch  and  Marsh-Tit 
intergrade  respectively ; the  differences  are  only  of  sub- 
specific value,  owing  to  the  interbreeding  which  takes  place 
between  the  several  races.  The  white  arctic  forms  merge 
insensibly  into  the  brown  pluvial  forms,  and  both  these  into 
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the  forms  from  dry  Central-Asian  districts.  It  is  therefore 
impossible  to  show  how  any  of  these  types  could  have  been 
modified  on  any  Protective  hypothesis.  The  cause  of  the 
modification  must  be  sought  in  another  direction ; these 
differences  in  the  colour  of  the  plumage  must  be  ascribed  to 
climatic  influence.  It  must  also  be  borne  in  mind  that  the 
intergradation  of  colour  between  many  climatic  races  is  not 
so  much  the  result  of  interbreeding  (as  some  naturalists 
suppose),  but  of  the  difference  of  climate  in  the  intervening 
localities.  The  Hazel-Grouse  ( Tetrao  boncisia ) furnishes  us 
with  another  remarkably  good  instance  of  climatic  variation. 
This  bird  has  a very  extensive  raDge,  being  found  in  suitable 
localities  from  the  Pyrenees  and  Scandinavia,  throughout 
Europe  and  Siberia,  to  Japan.  Birds  inhabiting  the  northern 
districts,  where  they  are  exposed  to  a dry  arctic  climate,  are 
very  grey  in  colour ; whilst  those  from  the  pluvial  localities 
in  the  mountains  of  the  south  (as,  for  instance,  in  the 
Pyrenees,  the  Alps,  Carpathians,  the  valley  of  the  Amoor, 
and  Japan)  are  characterized  by  their  rich  rufous  plumage ; 
in  the  north  the  brown  is  bleached  to  grey,  whilst  in  the 
south  the  rainfall  and  greater  warmth  combined  have  de- 
veloped it  into  chestnut.  Every  intermediate  form  between 
the  two  extremes  is  to  be  found  in  districts  subject  to  an 
intermediate  climate. 

It  is  only  amongst  resident  species  that  we  find  this  modi- 
fication in  colour — species  that  are  constantly  exposed  to  the 
climatic  influences,  which  finally  change  the  hue  of  their 
plumage.  Migratory  birds  come  and  go  in  these  regions 
where  the  climate  has  produced  such  marked  results  amongst 
their  resident  cousins.  They  do  not  differ  from  them  in  any 
perceptible  degree  in  their  habits.  All  are  subject  to  the  same 
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conditions  of  life — the  same  enemies  pursue  them  as  hunt 
their  modified  allies  ; why,  then,  are  they  not  clothed  in  a 
similar  protective  dress?  The  reason  has  not  far  to  be 
sought ; their  short  stay  in  the  region,  and  consequently 
brief  exposure  to  the  modifying  influences  of  its  climate,  is 
not  sufficient  to  affect  the  colour  of  their  plumage,  and,  I 
think,  conclusively  proves  that  in  many  cases  climate  alone 
produces  a difference  in  the  colour  of  the  feathers,  and  that 
they  are  not  so  modified  by  any  Protective  Selection. 

Many  desert  birds  have  rich  bright  colours  on  their 
plumage,  and  these,  curiously  enough,  are  in  almost  all 
cases  principally  on  the  underparts.  Among  the  birds  so 
modified  may  be  mentioned  the  Coursers  (Cursor),  most  of 
which  have  the  underparts  richly  marked  with  black  or 
chestnut.  At  first  this  appears  to  be  a convincing  proof 
that  Natural  Selection  has  been  the  means  of  modifying  the 
upper  parts  and  rendering  them  inconspicuous,  whilst  it 
allowed  the  underparts  to  be  so  gaily  adorned  ; but  we  must 
remember  that  these  brilliant  plumes  are  on  the  under 
surface  of  the  body,  and  consequently  shielded  from  the  in- 
fluence of  the  scorching  sun,  which  has  succeeded  in  modi- 
fying the  dorsal  plumage  by  the  action  of  its  fierce,  incessant 
rays.  We  may  divide  climatic  influences  into  three  well- 
defined  classes,  namely,  arctic,  tropical,  and  desert.  It  is 
needless  to  bring  forward  special  examples  of  each  of  these 
classes ; but  it  may  be  remarked  that  almost  every  resident 
species,  whose  range  extends  over  regions  subject  to  each 
and  all  of  these  climatic  changes,  presents  differences  of 
colour  in  accordance  with  them.  Species  that  are  resident 
in  any  one  of  these  localities  are  modified  in  a similar  way, 
and  by  this  means  many  new  forms  are  evolved.  It  is  also 
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a very  interesting  fact  that  some  colours  are  much  more 
susceptible  to  climatic  influences  than  others.  Blues,  blacks, 
and  slate-greys  do  not  appear  to  be  so  sensitive  as  browns 
and  chestnuts  ; whilst  yellows  and  reds  seem  to  be  but  little 
influenced  by  any  change  of  climate.  Many  interesting  in- 
stances illustrating  this  fact  could  be  brought  forward  did 
space  permit. 

In  many  cases,  however,  it  would  be  rash  and  illogical  to 
deny  the  advantage  which  a species  acquires  through  the 
colour  of  its  plumage  being  of  a protective  nature.  I think 
it  is  very  probable  that  many  resident  birds  and  animals  in 
desert  or  arctic  regions,  when  they  became  so  modified  in 
colour  by  the  climate  in  which  they  lived,  sought  those  places 
which  best  harmonized  with  their  colours,  to  conceal  them- 
selves from  the  prying  glance  of  enemies.  We  can  then 
understand  many  protective  habits  of  animals  and  birds,  as, 
for  instance,  that  of  crouching  motionless  upon  the  burning 
sands,  conscious  that  their  brown  dress  is  in  harmony  with 
the  surrounding  wastes,  or  that  their  pure  white  garb  is 
inconspicuous  amongst  the  eternal  snows.  These  creatures 
have  not  become  so  changed  in  colour  by  any  desire  or  sense 
of  need  on  their  own  part,  or  by  Natural  Selection  weeding 
out  all  individuals  that  did  not  acquire  that  change,  but 
simply  as  an  inevitable  consequence  of  their  residence  in  the 
climate,  which  alone  is  the  modifying  influence.  When  that 
change  of  colour  has  once  been  established  (and,  mind,  it  was 
not  a conditional  but  an  inevitable  result),  we  can  understand 
how  Natural  Selection  exerted  some  influence  by  weeding 
out  those  individuals  that  did  not  avail  themselves  of  the 
best  methods  of  concealment.  There  can  be  no  doubt  that, 
owing  to  the  remarkable  manner  in  which  species  adapt 
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themselves  to  their  surroundings,  the  colour  with  which 
climatic  influences  have  painted  them  has  been  utilized  in 
the  best  possible  way  for  the  good  and  protection  of  those 
species.  Wallace  states  that  if  modifications,  though  useless 
at  the  time  they  first  appeared,  became  in  the  highest  degree 
useful  at  a much  later  period  in  the  history  of  a species, 
“ we  should  then  infer  the  action  of  mind,  foreseeing  the 
future  and  preparing  for  it,  just  as  surely  as  we  do  when 
we  see  the  breeder  set  himself  to  work  with  the  determina- 
tion to  produce  a definite  improvement  in  some  cultivated 
plant  or  domestic  animal.”  But  I do  not  think  we  require 
to  assume  any  such  forethought  or  sense  of  future  need  ; for 
we  know  very  well  that  species  are  ever  displaying  marvellous 
power  of  adapting  themselves  to  altered  conditions  of  life, 
and  taking  advantage  of  any  change  that  may  arise  in  their 
favour.  We  can  therefore  understand  how  the  modifica- 
tions which  many  species  have  undergone,  through  climatic 
and  other  causes,  have  been  taken  advantage  of  when  they 
began  to  be  of  service,  although  at  the  time  the  modifications 
took  place  they  were  not  of  the  slightest  use ! 

There  is  another  grave  and  what  seems  to  me  to  be  an 
insurmountable  difficulty  which  those  who  attempt  to  ex- 
plain by  the  aid  of  Protective  Selection  this  modification  in 
colour  which  many  species  have  undergone  will  have  to  over- 
come ; and  that  is  how  the  incipient  variations  were  of 
sufficient  use  or  benefit  to  protect  their  fortunate  possessors, 
or  to  give  them  such  an  advantage  over  their  companions  as 
to  ensure  their  ultimate  survival.  This  modification  in  colour 
which  we  now  behold  must  have  taken  ages  to  produce — 
long  residence  amongst  the  surroundings,  and  subject  to  the 
conditions  which  have  brought  about  the  change.  If  the 
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colour  was  donned  from  protective  motives,  to  escape  some 
special  enemy,  it  seems  impossible  not  to  believe  that  the 
species  would  have  become  exterminated  long  before  the 
protective  colour  reached  a beneficial  degree  of  development. 
On  the  theory  that  climate  has  been  the  means  of  modifi- 
cation no  such  difficulty  arises.  We  are  too  prone  to  look 
upon  a brown  desert  bird  or  a white  arctic  one,  now  that 
climatic  influence  has  probably  reached  the  limit  of  its  power 
in  each  particular  species,  as  a wonderful  example  of  Pro- 
tective Selection  ; but  we  forget  that  as  the  climate  wrought 
the  change  of  hue  in  the  plumage  of  these  birds,  they  ac- 
quired the  habits  of  adapting  themselves  to  their  change  of 
dress,  and  sought  such  special  means  of  concealment  best 
adapted  to  that  change.  In  this  part  of  the  process  of 
modification  I can  see  no  reason  why  Natural  Selection  could 
not  afford  considerable  assistance,  by  eliminating  those  in- 
dividuals that  conformed  the  least  closely  to  their  altered 
conditions  of  life. 

The  colour  of  the  plumage  of  the  Willow-  and  Red  G-rouse 
is  often  brought  forward  as  a wonderful  instance  of  Natural 
Selection ; but  its  origin  can  be  accounted  for  without  the 
assistance  of  any  Protective  hypothesis.  As  is  well  known, 
the  former  bird  is  brown  in  summer  and  white  in  winter ; 
whilst  the  latter  is  constantly  brown.  The  two  birds  are 
very  nearly  allied  ; in  fact  the  Eed  Grouse  may  be  regarded 
as  an  island  form  of  the  Willow-Grouse,  its  chief  peculiarity 
being  the  absence  of  any  white  winter  plumage.  There  can 
be  no  doubt  that  the  colour  of  the  common  ancestor  of  these 
two  forms  of  Grouse  was  brown,  very  similar  to  the  Eed 
Grouse  of  the  British  Islands — a supposition  which  is  con- 
firmed by  the  fact  that  the  young  in  first  plumage  of  the 
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two  races  are  almost  precisely  alike.  This  dominant  species 
of  Grouse  was  probably  dispersed  over  the  northern  parts 
of  the  eastern  hemisphere.  As  the  climate  changed  during 
the  glacial  period  its  influence  was  stamped  on  the  plumage 
of  the  Grouse,  and  the  brown  winter  dress  was  slowly 
changed  to  a white  one.  It  is  a most  interesting  fact  that 
only  the  winter  plumage  of  these  Grouse  was  modified. 
These  birds  moult  twice  at  least  in  the  year,  and  it  is  easy 
to  understand  how  the  intense  cold  of  winter  would  modify 
the  plumage  assumed  in  autumn,  whilst  that  moulted  in 
spring  would  remain  unchanged  in  tint  because  it  was  never 
subjected  to  the  winter  climate.  I am  not  aware  of  a single 
instance  of  a resident  arctic  bird  that  moults  twice  in  the 
year  which  does  not  have  a much  paler  dress  after  its  autumn 
moult,  if  not  a perfectly  white  one ; and  the  same  may  be 
said  of  the  few  resident  animals  that  change  their  fur  twice 
in  the  year.  Animals  and  birds  that  have  only  one  change 
of  fur  or  feathers  are,  I think,  without  exception  constantly 
white,  as,  for  instance,  the  Snowy  Owl,  the  Arctic  Ealcons, 
the  Polar  Bear,  aud  the  American  Polar  Hare.  To  return 
to  the  Grouse.  When  that  change  in  the  colour  of  the 
plumage  took  place  we  can  understand  how  the  birds  took 
advantage  of  any  benefit  they  may  have  derived  from  the 
modification  of  their  plumage ; and  we  can  see  how  to  a 
certain  extent  Natural  Selection  may  have  assisted  the  pro- 
cess when  once  it  had  been  fairly  started  by  climatic  causes. 
We  can  account  for  the  presence  of  the  Bed  Grouse  in  the 
British  Islands  in  two  ways.  Either  we  can  presume  that 
the  range  of  the  dominant  species  and  common  ancestor  of 
the  two  forms  of  Grouse  was  rendered  discontinuous  by  the 
separation  of  our  islands  from  the  continent;  or  we  can 
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suppose  that  our  islands  were  stocked  by  a flock  of  migra- 
ting Grouse,  driven  southwards  by  the  glacial  period,  or  that 
spread  over  them  as  the  species  passed  north  again  after  that 
period  had  passed  away.  In  either  case  Isolation  soon  and 
effectually  performed  the  work  of  differentiation.  The 
Grouse  living  in  the  British  Islands  were  subject  to  a much 
milder  climate  than  their  continental  neighbours,  and  under 
its  mild  influence,  further  aided  by  Isolation  and  the  law  of 
disuse,  appear  to  have  reverted  back  to  a plumage  very 
similar  to  that  of  their  common  ancestor.  Again,  we  can 
understand  that  this  reversion  would  in  time  be  of  benefit, 
and  would  doubtless  be  aided  to  some  extent  by  Natural 
Selection.  It  would,  however,  be  difficult  to  understand 
how  a white  dress  could  have  originated  on  any  protective 
hypothesis ; for,  in  the  case  of  the  Arctic  Falcons,  for 
instance,  the  young  birds  do  not  assume  their  snow-white 
plumage  until  several  years  after  they  are  born ; and  hence 
they  are  denied  all  benefit  from  it  at  the  very  time  they  are 
inexperienced  and  most  require  it.  Depend  upon  it,  it  is 
the  white  dress  of  the  Ptarmigan  (modified  by  climatic  in- 
fluence) that  has  sent  the  bird  to  the  snowy  wastes  and  bare 
mountain-tops,  and  rigorously  keeps  it  there ; not  the  bird 
that  has  assumed  by  a long  process  of  Natural  Selection  a 
white  dress  to  conceal  itself  in  such  localities.  When  the 
change  took  place  in  the  colour  of  the  plumage  the  species  was 
not  slow  to  avail  itself  of  the  slightest  advantage  it  could  obtain 
from  the  modification,  and  in  this  Natural  Selection  would 
have  some  influence  in  weeding  out  all  individuals  that  did 
not  so  adapt  themselves  to  the  changed  conditions  of  life. 
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III.— USE  AND  DISUSE  OF  ORGANS. 
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We  now  come  to  another  cause  of  modification  which  has 
undoubtedly  played  a most  important  part  in  the  evolution 
of  species,  and  that  is  the  Use  and  Disuse  oe  Organs.  It 
is  an  incontestable  fact  that  use  strengthens,  enlarges,  or 
develops  any  organ,  whilst  disuse  in  a similar  way  weakens 
and  diminishes  it.  We  require  no  better  proof  of  this  than 
the  powerful  wings  of  the  Swallow — a bird  that  may  be  said 
to  live  in  the  air — correlated  with  legs  and  feet  so  weak  as 
to  be  scarcely  able  to  support  the  body.  On  the  same  prin- 
ciple the  Penguin  has  lost  the  use  of  its  wings  entirely 
through  not  using  them.  Owing  to  that  conservation  of 
energy  which  pervades  all  Nature,  any  organ  soon  loses 
power,  diminishes  and  degrades,  when  it  is  no  longer  of 
service  and  ceases  to  be  kept  in  constant  use.  This  hypo- 
thesis is  old  enough;  it  was  propounded  as  a theory  by 
Buffon,  by  Dr.  Erasmus  Darwin,  by  Lamarck,  and,  possibly, 
by  some  of  the  other  old  naturalists  who  had  a dim  notion 
of  Evolution ; but  it  was  soon  discarded,  probably  because  it 
was  not  accompanied  by  that  overwhelming  array  of  facts 
which  Darwin  gave  in  support  of  his  hypothesis,  and  which 
triumphantly  carried  the  theory  of  Natural  Selection  over 
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all  obstacles  and  objections.  Lamarck  held  that  “ the  pro- 
duction of  a new  organ  in  an  animal  body  results  from  any 
new  want  or  desire  it  may  experience  ....  other  wants 
will  lead  to  other  efforts,  which  in  their  turn  will  generate 
new  organs.”  Although  Darwin  appears  to  have  been  fully 
aware  of  this  factor  in  the  evolution  of  species,  he  did  not 
attach  to  it  the  importance  which  it  deserves.  This  means 
of  modification  appears  not  to  be  influenced  in  any  way  by 
Natural  Selection ; it  is  the  inevitable  result  of  direct  action 
in  one  case,  and  the  want  of  action  in  the  other,  produced 
by  a variety  of  causes.  Nevertheless  Natural  Selection  is 
inseparably  connected  with  the  use  and  disuse  of  organs. 
Natural  Selection,  as  has  often  been  remarked,  can  only 
preserve  a beneficial  variation,  it  cannot  originate  it,  it  is 
not  a cause  of  variation ; on  the  other  hand,  the  use  or  dis- 
use of  organs  is  a direct  cause  of  variation,  and  can  furnish 
Natural  Selection  with  abundance  of  material  to  work  upon. 
There  is,  however,  a growing  tendency  to  repose  too  much 
on  use  and  disuse  as  an  evolutionistic  factor.  Dor  instance, 
Mr.  Butler  says  (‘  Life  and  Habit,’  p.  261),  “ Given  the 
power  which  Lamarck  suggested,  and  Mr.  Darwin’s  mecha- 
nism would  appear  (with  the  help  of  memory,  as  bearing 
upon  reproduction,  of  continued  personality,  and  hence  of 
inherited  habit  and  of  the  vanishing  tendency  of  conscious- 
ness) to  work  with  perfect  ease.”  But  this  would  leave 
much  to  be  accounted  for ; it  cannot  explain  the  slight  dif- 
ferences between  such  vast  numbers  of  species,  the  complete 
gradations  between  so  many  forms  of  life— a difficulty  which 
has  long  been  felt  by  biologists,  and  which  can  only  be  ex- 
plained by  simple  variation  and  isolation.  It  is,  however, 
very  difficult  to  say  in  many  instances  whether  a species  has 
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been  modified  through  the  use  or  disuse  of  any  of  its  organs, 
or  whether  it  has  become  so  modified  by  the  direct  influence 
of  Natural  Selection.  Disuse  of  any  organ  may  be  of  benefit 
to  a species,  and  that  organ  may  become  rudimentary  or 
quite  useless  solely  by  the  aid  of  Natural  Selection.  As  an 
instance  may  be  mentioned  the  many  species  of  Madeira 
beetles  which  have  the  wings  in  such  a degraded  condition 
as  to  incapacitate  their  owners  from  flight.  Darwin  accounts 
for  this  by  suggesting  that  it  may  have  been  an  advantage  to 
these  species  to  lose  the  power  of  flight,  and  thus  be  less 
readily  blown  out  to  sea  and  destroyed.  Blind  cave-haunt- 
ing animals  are  another  case  in  point.  Darwin  suggests 
that  some  of  these  creatures  have  lost  their  powers  of  sight 
(their  eyes  being  only  rudimentary,  or  concealed,  or  even 
quite  covered  by  skin  and  fur)  through  the  change  being  of 
service  to  them  in  assisting  them  to  escape  the  disease  which 
often  attacks  the  eyes  of  animals  living  under  such  condi- 
tions. On  the  other  hand,  organs  may  be  highly  specialized 
by  use,  Natural  Selection  preserving  those  individuals  which 
possessed  the  greatest  power  in  employing  them  for  a bene- 
ficial purpose.  It  is  sufficient,  however,  for  our  purpose  to 
glance  at  a few  instances  where  Natural  Selection  appears  to 
have  had  no  influence,  and  where  species  have  been  evolved 
without  the  aid  of  this  selective  process. 

We  can  understand  how,  for  instance,  as  soon  as  a form 
has  become  differentiated  by  Isolation,  the  differences  it  pre- 
sents may  probably  entail  a modification  in  its  habits,  and 
by  this  means  of  structure,  through  the  law  of  Use  and 
Disuse,  quite  irrespective  of  Natural  Selection.  For  the 
sake  of  argument  we  will  take  an  imaginary  species  of  Auk, 
a good  flier,  inhabiting  a district  where  its  wings  were  of 
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great  service  to  it,  either  in  aiding  it  to  capture  its  prey  or 
to  elude  its  enemies.  Now  let  us  suppose  that  a certain 
number  of  individuals  of  this  species  by  some  means  were 
isolated  from  their  companions,  and,  as  the  species  was  not 
migratory,  no  intercrossing  took  place  between  the  two 
colonies.  The  birds  with  which  we  are  interested  were 
isolated  in  a locality  where  the  conditions  of  life  were  much 
easier.  No  hungry  hawks  pursued  them;  food  was  easier 
to  obtain,  and  they  had  little  cause  for  the  use  of  their  wings. 
Slight  modifications  of  colour  might  now  arise,  whilst  from 
disuse  their  wings  would  in  the  course  of  time  gradually  lose 
their  strength,  decrease  in  size,  and  eventually  leave  the 
isolated  colony  of  Auks  in  the  same  flightless  condition  as 
the  Penguin,  the  Logger- headed  Duck*,  and  the  Great  Auk, 
and,  of  course,  a species  quite  distinct  from  the  parent  form 
whence  they  sprung,  which  may  or  may  not  have  become 
extinct.  This  argument  will  apply  in  a precisely  opposite 
direction ; in  fact  I see  no  reason  to  prevent  it  applying  in 
many  directions. 

Darwin  gives  a most  interesting  instance  illustrating  the 
present  law.  He  found  that  the  wing-bones  of  the  domestic 
Duck  weighed  less,  and  the  leg-bones  more,  in  proportion  to 
the  whole  skeleton,  than  do  the  same  bones  of  the  wild  Duck 
— a fact  which  can  be  safely  attributed  to  the  one  bird  flying 
less  and  walking  more  than  the  other.  The  Common  Cross- 

* It  is  a very  interesting  fact  that  the  young  of  this  bird  are  able  to 
fly,  the  power  of  flight  being  lost  when  they  reach  maturity.  This 
seems  to  prove  that  the  Logger- headed  Duck  has  only  quite  recently 
lost  its  power  of  flight,  and  that  the  weak  wings  have  not  yet  been  trans- 
mitted to  the  young.  In  the  Pelican  and  the  Great  Auk  the  modifica- 
tion is  much  older,  or  the  transmission  quicker,  for  the  young  are  as 
helpless  as  their  parents. 
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bill  and  the  Parrot  Crossbill  furnish  a very  similar  instance. 
These  two  birds  are  regarded  by  most  naturalists  as  distinct 
species  ; but  there  can  be  little  doubt  that  they  are  represen- 
tative forms  of  one  variable  species,  the  chief  structural  dif- 
ference being  produced  by  the  law  of  Use  and  Disuse.  The 
Parrot  Crossbill  differs  from  the  Common  Crossbill  in  having 
a perceptibly  larger  bill,  which  has  most  probably  been  de- 
veloped by  the  bird  feeding  on  the  hard  pine-cones.  Birds 
inhabiting  larch  and  spruce-fir  districts  do  not  have  such 
strong,  powerful  bills  as  birds  from  the  pine-forests.  Such, 
indeed,  is  the  great  variability  of  the  bill  of  these  birds,  that 
Brehm  recognized  no  less  than  fourteen  species  of  Common 
and  Parrot  Crossbills  based  on  this  character  alone.  The 
Bedpoles  and  the  Beed-Buntings  are  also  admirable  instances, 
showing  how  the  use  of  an  organ  can  specialize  it  without 
the  assistance  of  any  selective  process,  inasmuch  as  the 
differences  in  size  and  strength  insensibly  intergrade.  As 
further  instances  may  be  mentioned  the  peculiar,  short, 
rounded  wing  of  the  vast  family  of  the  Timaliidae  (birds 
which  are  not  migratory)  as  compared  with  the  long,  pointed 
wings  of  the  Turdidae  (birds  which  journey  far  every  year 
to  their  breeding-grounds),  disuse  degrading,  and  use  spe- 
cializing, the  wings  of  each  respectively. 
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It  remains  for  us  now  to  glance  at  Sexual  Selection 
as  a means  of  modification.  To  Darwin’s  genius  must  be 
ascribed  all  the  merit  of  the  theory  of  Sexual  Selection. 
Other  naturalists  may  share  with  him  the  honours  of 
Natural  Selection ; but  the  way  in  which  he  accounts  for  so 
much  that  is  novel  and  beautiful  in  the  animal  world  is 
strictly  his  own,  and  thoroughly  Darwinian  in  its  originality 
and  ingeniousness.  Nevertheless  I do  not  think  that  Darwin 
was  aware  or  cognizant  of  all  the  ways  in  which  his  brilliant 
hypothesis  might  apply ; he  only  applied  it  as  an  inevitable 
result  of  that  lesser  conflict  in  nature — not  the  struggle  for 
life,  but  the  struggle  for  wife  ! I hope  to  be  able  to  give  a 
few  facts  which  appear  to  show  how  some  of  this  sexual 
adornment  has  been  acquired  without  the  assistance  of 
sexual  rivalry,  as  well  as  to  show  how  the  results,  when 
dependent  upon  the  law  of  battle,  can  have  been  assisted  by 
other  causes.  Again,  I think  that  Darwin  underrated  the 
value  of  Sexual  Selection,  probably  because  of  the  great 
opposition  with  which  it  was  received  by  many  distinguished 
naturalists  who  had  adopted  the  theory  of  Natural  Selection 
with  enthusiasm.  Sexual  Selection  has  been  regarded  by 
many  able  men  as  almost  too  absurd  for  serious  considera- 
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tion ; still  I think  too  much  importance  cannot  be  given  to 
it,  and  that  it  plays  a wonderful  part,  a most  wonderful  and 
curious  part,  in  the  development  of  some  of  the  most 
puzzling  yet  beautiful  forms  of  life.  Darwin  placed  too 
much  confidence  in  Natural  Selection  and  far  too  little  in 
Sexual  Selection  ; whilst  as  regards  the  latter  hypothesis  he 
never  seems  to  have  realized  the  vast  importance  of  Isolation 
as  a cause  of  so  much  diversity  in  sexual  adornment — he 
placed  his  faith  too  implicitly  in  the  fickle  taste  of  the  female, 
faith  wdiich  is,  as  regards  the  fair  sex,  only  too  often  sadly 
betrayed.  Sexual  Selection  does  not  depend  on  taste  alone, 
although  it  may  seem  a misnomer  to  so  entitle  such  a means 
of  modification  if  choice  is  not  the  exclusive  agent  employed. 
The  term  Sexual  Selection,  however,  is  so  well  known  that 
it  would  be  unwise  to  change  it ; but  it  must  always  be 
borne  in  mind  that  it  is  used  in  a very  broad  sense.  The 
■wonderful  diversity  and  beauty  of  sexual  ornament  owes 
its  origin  not  so  much  to  combat  between  rival  males  and 
capricious  tastes  on  the  part  of  the  females,  but  to  Isolation, 
which  has  undoubtedly  been  the  means  of  preserving  many 
curious  variations  in  this  respect.  It  is  a generally  admitted 
fact  that  secondary  sexual  characters  are  highly  variable, 
probably  because  their  variability  is  not  a capital  offence,  and 
does  not  incur  the  penalty  of  death,  as  it  so  often  does  with 
what  wre  may  term  protective  characters.  Hence  we  can  see 
how,  if  any  variation  in  this  respect  chances  to  arise  amongst 
the  isolated  individuals  of  a species,  it  may  most  probably 
develop  into  a fixed  and  constant  character — not  by  a law  of 
battle  and  a female’s  choice  (although  both  may  be  exerted), 
but  simply  because  the  variation  has  every  chance  of  being 
preserved,  because  free  intercrossing  is  prevented. 
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In  one  direction  the  extreme  of  sexual  beauty  seems  to 
have  been  reached  in  the  Humming-birds  ; and  the  wonderful 
diversity  of  male  adornment  can  only  be  explained  by  Sexual 
Selection  as  understood  in  the  broadest  sense  of  the  term — 
that  is,  correlated  with  Isolation  and  Variation,  and  possibly 
with  the  greater  amount  of  energy  most  male  animals  possess. 
The  Duke  of  Argyll  has  gone  so  far  as  to  state  “ that  there 
is  no  connection  which  can  be  traced  or  conceived  between 
the  splendour  of  the  Humming-birds  and  any  function 
essential  to  their  life.”  This  statement  is  as  bold  as  it  is 
illogical,  especially  when  we  remember  that  it  was  made  in 
the  face  of  Darwin’s  hypothesis  and  in  the  face  of  that  con- 
servatism which  is  known  to  pervade  all  forms  of  life, 
which  allows  so  little  to  be  developed  aimlessly  or  in  vain. 
In  the  course  of  his  remarks  on  beauty  this  ambitious 
scientist  has  the  temerity  to  say,  when  speaking  of  the 
Humming-birds,  that  “ a crest  of  topaz  is  no  better  in 
the  struggle  for  existence  than  a crest  of  sapphire.  A 
frill  ending  in  spangles  of  the  emerald  is  no  better  in  the 
battle  of  life  than  a frill  ending  in  spangles  of  the  ruby.” 
This  wonderful  development  of  structure  and  colour  he 
attempts  to  explain  on  the  principle  of  “ mere  ornament  and 
variety  of  form,  and  these  for  their  own  sake.”  It  may  be 
quite  true  that  not  one  of  these  sexual  adornments  is  better 
than  the  other ; but  their  wonderful  diversity  of  hue  and 
form  can  arise,  and  most  probably  has  done  so,  from  the 
isolation  of  individuals  from  various  causes.  The  topaz-  and 
sapphire-crested  species  have  probably  descended  from  a 
common  ancestor,  through  simple  variation  and  isolation,  if 
not  by  the  direct  influence  of  a choice  exerted  by  the  females 
or  by  sexual  rivalry. 
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Take  another  instance.  There  can  be  little  doubt  that 
Sexual  Selection  has  to  a large  extent  been  the  means  of 
giving  to  the  male  Teal  (or  to  a common  ancestor,  which  the 
Teal  has  inherited)  the  sexual  adornments  that  characterize 
this  beautiful  little  Duck.  At  one  time  the  Teal  was  pro- 
bably circumpolar  in  its  distribution ; but  when  it  was  driven 
southwards  by  a glacial  epoch  the  birds  seem  to  have  become 
isolated  in  two  colonies — one  in  the  Nearctic  Region,  the 
other  in  the  Palsearctic  Region.  The  Teals  in  the  former 
region  have  become  differentiated,  the  characters  on  which 
their  specific  distinctness  rests  being  chiefly  the  colour  of 
the  sexual  ornaments  of  the  male.  There  can  be  no  reason- 
able doubt  that  when  these  Old-  and  New7- World  colonies 
of  Teals  were  prevented  from  intercrossing,  variations  in 
either  of  them  would  be  preserved,  and  finally  become  con- 
stant characters,  not  by  the  females  exerting  a choice  in  a 
given  direction  or  by  the  combat  of  the  males,  but  simply 
by  Isolation.  The  same  argument  which  applies  to  the 
Teals  also  applies  to  the  Humming-birds,  especially  when  we 
know  that  the  latter  are  remarkably  local  in  their  distribu- 
tion, many  of  the  species  being  isolated  in  a curious  manner, 
and  that  comparatively  few  species  have  wide  areas  of 
distribution. 

It  is  a remarkable  and  most  interesting  fact  that  we  find 
some  of  the  most  novel  and  curious  sexual  ornaments  amongst 
birds  that  have  very  small  areas  of  distribution  ; and  I think 
this  fact  almost  absolutely  proves  that  much  of  the  variety 
and  beauty  of  these  adornments  have  had  their  origin  in 
simple  variations  in  different  directions  which  have  been 
preserved  by  Isolation,  more  especially  if  the  time  of  repro- 
duction should,  from  a variety  of  causes,  take  place  at  diffe- 
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rent  times  when  the  parent  species  was  in  the  act  of  segre- 
gation *.  Take,  as  an  instance,  the  small  group  of  Auks  in 
the  North  Pacific.  Many  of  these  birds  display  the  most 
grotesque  sexual  ornaments,  curved  plumes  springing  from  dif- 
ferent parts  of  the  head  or  hanging  in  tufts  from  the  ears  ; the 
bill  is  also  modified  in  many  different  ways  by  horny  sheaths, 
which  are  cast  as  soon  as  the  breeding-season  is  over. 
Again,  the  Birds  of  Paradise  are  noted  for  the  novelty  and 
beauty  of  their  sexual  ornaments,  no  birds  in  the  world 
excelling  them  in  the  wonderful  development  of  plume  and 
brilliancy  of  colour.  These  birds  are  confined  to  a very 
small  area,  and  in  that  area  the  species  are  remarkably  local, 
many  being  isolated  on  mountain-ranges  and  on  islands. 
Many  Australian  birds  are  remarkable  for  novelty  of  sexual 
ornament,  which  there  assumes  certain  kinds  of  development 
not  found  in  any  other  part  of  the  world.  In  the  same  way 
the  beautiful  Sun-birds  of  the  Old  World  and  the  Humming- 
birds of  the  New  World,  gay  and  resplendent  with  metallic 
sheen  and  curious  variety  of  structure,  are  equally  specialized 
in  sexual  ornament  and  remarkably  local  in  their  distribution. 
These  ornaments  are  all  peculiar  in  type,  and  probably  owe 
their  origin  to  the  isolation  of  individuals  of  a species  ages 
ago,  as  much  as,  or  even  more  than,  to  sexual  rivalry  or 
female  taste.  The  great  variability  of  secondary  sexual 
characters  has  in  a great  many  cases  destroyed  all  trace  of  a 
colnmon  origin  in  the  males  of  the  species  in  many  groups  of 
birds  ; but  fortunately  the  almost  unchanged  females  furnish 
an  important  clue  to  the  affinities  of  closely-allied  species. 

* In  this  way  we  can  see  how  food-supply,  temperature,  or  many 
other  conditions  which  affect  the  season  of  reproduction,  may  indirectly 
assist  the  work  of  modification. 
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In  many  birds  this  great  difference  is  only  seasonal,  the 
ornaments  being  assumed  about  the  time  of  courtship  and 
marriage,  and  then  lost  either  by  a moult  or  by  abrasion  as 
soon  as  they  have  fulfilled  their  purpose.  In  many  groups 
the  males  differ  remarkably  from  each  other  in  nuptial  dress, 
but  in  winter  or  non-breeding  plumage  they  resemble  each 
other  and  the  females  so  closely  as  to  make  it  difficult  to 
determine  to  what  species  they  belong.  Many  Grebes, 
Herons,  Waders,  Ducks,  and  Auks  might  be  citedas  instances. 
The  amount  of  fertility  which  is  known  to  exist  amongst  so 
many  Ducks  or  amongst  Game  Birds  (species  famous  for 
sexual  ornament)  when  intercrossed  is  profoundly  interesting, 
and  in  my  opinion  goes  far  to  prove  that  many  of  the  species 
in  either  of  these  great  groups  respectively  are  very  closely 
allied  indeed  (most  of  the  females  resembling  each  other  very 
closely),  although  they  differ  so  widely  in  the  colour  and 
structure  of  their  sexual  ornaments  or  nuptial  plumage.  It 
would  be  interesting  to  know  whether  fertile  offspring  would 
be  the  result  of  intercrossing  in  other  large  groups  (as,  for 
instance,  in  the  Humming-birds  and  Birds  of  Paradise), 
where  the  species  are  principally  characterized  by  sexual 
ornament,  the  females  in  those  groups  being  remarkably 
uniform  and  similar  in  colour. 

In  cases  where  Isolation  did  not  assist  the  work  of  Sexual 
Selection  the  process  of  modification  may  have  taken  place 
in  the  following  manner.  Take,  for  instance,  the  family  of 
Grebes  : their  sexual  ornaments  vary  in  a remarkable  degree, 
and  it  is  easy  to  conceive  how,  in  the  same  species,  certain 
females  might  prefer  or  be  enticed  by  certain  peculiarities 
some  individuals  of  the  opposite  sex  might  display.  Let 
this  choice  go  on  for  generation  after  generation,  and  it  is 
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easy  then  to  see  how  slight  differences  may  become  constant 
characters  and  develop  into  the  most  novel  ornaments 
through  the  laws  of  variation  and  inheritance.  In  time  a 
species  would  be  gradually  segregated  into  groups,  which,  if 
the  choice  continued  to  be  exerted  in  a uniform  direction 
through  the  constant  choice  by  certain  females  for  certain 
males  until  each  group  loses  the  power  or  the  inclination  to 
intermarry,  would  result  in  the  evolution  of  several  closely 
allied  species  that  may  inhabit  almost  precisely  the  same  area 
of  distribution.  Of  course  we  should  then  naturally  expect 
to  find  little  difference  between  such  species  in  winter  and 
immature  plumage. 

On  this  principle  of  Isolation  we  can  explain  several 
curious  facts  relating  to  the  sexual  plumage  of  birds  which 
have  long  been  regarded  as  anomalies  and  inexplicable  by 
ornithologists.  One  of  the  best  instances  that  I am  acquain- 
ted with  is  the  extraordinary  amount  of  variation  in  the 
plumage  of  the  male  Ruff  ( Totanns  pugnax).  Scarcely  two 
of  these  males  are  alike  ; every  conceivable  change  seems  to 
have  been  rung  on  the  colour  of  their  plumage.  I think  the 
explanation  of  the  curious  fact  must  be  sought  in  the  follow- 
ing way : — Ages  ago  it  is  probable  that  the  Ruffs  were 
divided  into  several  closely  allied  species  by  sexual  selection, 
probably  during  a long  course  of  Isolation  in  Africa,  India, 
and  Burma,  where  they  had  been  driven  by  a glacial  period 
from  their  breeding-grounds  in  the  Circumpolar  Region. 
We  can  then  imagine  how  several  distinct  types  of  sexual 
ornament  could  have  been  developed  through  the  absence  of 
intercrossing,  possibly  assisted  by  some  choice  on  the  part 
of  the  females.  As  the  glacial  period  passed  away,  the  Ruffs 
migrated  north  again  towards  their  old  home.  The  time  they 
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had  been  isolated  was  not  sufficiently  long  to  prevent  inter- 
breeding and  fertile  offspring  when  the  several  species  or 
varieties  met  again  in  the  comparatively  restricted  area  of 
the  north,  and  the  inevitable  result  was,  as  we  now  see, 
every  possible  cross  between  several  easily  discernible  types. 
The  polygamous  habits  of  the  birds  would  assist  in  has- 
tening the  destruction  of  the  several  races.  That  this 
is  the  probable  explanation  of  the  singular  phenomenon 
is  further  suggested  by  the  fact  that  this  singular  form  of 
Wader  is  unique  in  type — it  is  the  only  member  of  its  hind, 
no  near  allies  or  representative  forms  are  known  to  exist. 
Again,  the  parts  of  the  plumage  of  the  male  which  are 
common  to  all  the  varieties  resemble  very  closely  those  of  the 
female — a fact  which  further  confirms  the  view  that  the  Ruff: 
at  one  time  was  divided  into  several  species  which  have  again 
become  amalgamated. 

Wallace  suggests  “ that  the  normal  action  of  Sexual  Selec- 
tion is  to  develop  colour  and  beauty  in  both  sexes  by  the  pre- 
servation and  multiplication  of  all  varieties  of  colour  in  either 
sex  which  are  pleasing  to  the  other and  that  the  reason 
why  so  many  female  birds  are  not  so  brightly  coloured  as  the 
males  is  because  showy  tints  would  be  injurious  by  rendering 
the  female  conspicuous  whilst  rearing  the  young.  Darwin, 
on  the  other  hand,  believes  that  the  cause  of  these  gay  colours 
being  so  rarely  transmitted  to  the  female  sex  is  due  to  subtle 
and  peculiar  laws  of  inheritance  which  appear  to  have  a 
strong  tendency  to  transmit  any  acquired  brilliant  colour  to 
one  sex  only.  It  is  very  probable  that  both  these  statements 
are  true ; strong  evidence  can  be  obtained  in  support  of  them. 
There  are  a great  many  cases  in  which  the  females  are  as 
richly  adorned  as  the  males,  where  this  beauty  of  plumage 
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seems  to  be  transmitted,  not  only  to  the  female,  but  to  the 
young,  as,  for  instance,  in  the  Kingfishers,  the  Sheldrakes, 
Parrots,  &c.  On  the  other  hand,  Wallace  has  shown  how  in 
so  many  instances  a brilliant-coloured  male  is  mated  to  a dull 
and  sombre  female ; and  in  these  cases  the  evidence  seems  to 
prove  that  Natural  Selection  keeps  in  check  all  tendency  to  a 
transmission  of  this  brilliant  plumage  to  the  female  from 
protective  motives.  In  support  of  Darwin’s  statement  there 
are  a great  many  instances  where  brilliancy  of  colour  is  con- 
fined to  the  male  sex  alone,  although  there  is  no  apparent 
reason  why  Natural  Selection  should  check  its  transmission 
to  the  female,  as,  for  instance,  in  the  Sun-birds  (Nectari- 
niidac)  and  the  Superb  Warblers  (Maluridae).  Again,  it 
seems  to  me  that  many  sexual  ornaments  may  be  simply  the 
development  of  a dull  pattern  of  colour  still  retained  in  the 
females.  Thus  many  female  Ducks  (as,  for  instance,  the 
Pochard,  Tufted  Duck,  Surf-Scoter,  Harlequin  Duck,  and  the 
Mergansers)  have  an  identical  or  very  similar  pattern  of 
colour  as  the  males,  which  in  the  latter  sex  has  been  developed 
into  ornaments  of  great  beauty  or  eccentricity,  probably  by 
Sexual  Selection,  aided  by  the  greater  vigour  &c.  most  male 
birds  possess.  These  patterns  of  colour  may  be  the  result  of 
inheritance  from  a common  ancestor  (seeing  that  the  young 
birds  display  them  too),  which  in  the  male  sex  alone  has  been 
further  developed  and  beautified.  We  can  thus  see  how 
many  sexual  ornaments  got  their  first  start — not  really  by 
accident,  as  has  generally  been  supposed  (even  by  Darwin 
himself),  but  by  sexual  development.  The  foundation  of 
much  that  is  now  novel  and  beautiful  in  sexual  ornament  was 
already  laid,  the  rough  material,  in  many  instances,  was 
already  to  hand : Sexual  Selection  has  built  up  from  this  simple 
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beginning  some,  at  least,  of  the  brilliant  nuptial  plumes  with 
which  many  male  birds  are  now  adorned.  I therefore  view  the 
less  developed  ornaments  in  many  of  the  species  remarkable 
for  their  nuptial  plumes,  not  (as  Wallace  suggests)  as  being 
inherited  from  the  males  and  kept  in  check  by  Natural  Se- 
lection, but  as  being  the  peculiarities  of  a common  ancestor ; 
these  females  are  the  least-changed  descendants  of  a com- 
mon and  much  duller-coloured  parent  form  than  the  males 
of  the  same  species,  which  have  obtained  increased  brilliancy 
of  plume  by  sexual  vigour  and  rivalry,  as  understood  in  its 
broadest  sense.  The  Woodpeckers  furnish  us  with  further 
examples  of  this  interesting  phenomenon,  as  also  do  the  Birds 
of  Paradise,  especially  such  forms  as  Dipliyllodes  ivilsoni, 
Parotia  sexpennis , Paradisea  sanguined , and  Ptiloris  paradis  eus. 

The  three  species  of  Grolden-eye  Duck  ( Anas  albeola , A. 
islcindica , and  A.  glaucion ) appear  to  illustrate  this  law  in  a 
very  interesting  manner.  All  the  females  of  these  three 
Ducks  have  a nearly  uniform  brown  head  and  neck  in  violent 
contrast  to  the  rest  of  the  plumage,  those  parts  being  nearly 
uniform  black  in  the  males.  In  addition  to  these  characters 
the  female  Anas  albeola  has  a small  white  patch  on  the 
sides  of  the  head  analogous  to  the  large  white  tuft  which 
adorns  the  male.  All  three  females  have  the  pattern  of 
colour  on  the  wings  very  similar  to  that  on  the  males  ; 
whilst  the  females  of  A.  islandica  and  A.  glaucion  are  so 
nearly  alike  that  even  a practised  eye  can  scarcely  distinguish 
one  from  the  other.  What  is  the  inference  to  be  drawn 
from  these  interesting  facts  ? In  the  first  place  it  shows  us,  I 
think,  beyond  all  doubt,  that  these  three  birds  are  very  closely 
allied,  and  that  these  characters  are  an  inheritance  from  a,  by 
no  means  remote,  common  ancestor,  of  which  the  females  are 
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the  least  changed  descendants.  In  the  second  place,  I think 
it  shows  that  the  differentiation  of  the  species  is  almost 
entirely  due  to  Sexual  Selection  (either  by  Isolation  in  the 
past,  or  by  persistent  choice  by  certain  females  for  certain 
males),  which  has,  to  a large  extent,  worked  on  the  materials 
already  furnished  and  still  retained  in  the  females,  by  deve- 
loping and  beautifying  certain  characteristic  patterns  of  colour, 
which  acquired  beauty  has  been  transmitted  to  one  sex  alone. 
All  these  females,  it  should  be  remarked,  breed  in  holes  ; and 
therefore  it  cannot  be  presumed  (as  W allace  suggests)  that 
the  females  are  prevented  from  assuming  these  brilliant  tints 
by  the  influence  of  Natural  Selection.  Numerous  other  in- 
stances of  a similar  nature  might  be  brought  forward ; but 
sufficient  has  been  said  to  illustrate  this  peculiar  method  in 
which  Sexual  Selection  has  been  applied  in  the  great  work 
of  Evolution. 

Sexual  Selection,  however,  acts  in  other  ways  than  by  de- 
veloping and  accumulating  plumage  of  extraordinary  novelty 
and  beauty  to  please  and  fascinate  the  gentle  sex,  or  by  de- 
veloping spurs  and  other  weapons  by  which  the  rival  male 
may  fight  for  and  win  his  brides  *.  This  peculiar  law  of 

* It  has  lately  been  suggested,  in  a communication  thought  sufficiently 
important  to  be  read  before  the  Zoological  Society  of  London,  that 
spurs  and  other  weapons  used  in  sexual  battle  were  developed,  not  for 
the  purpose  of  winning  the  females,  but  so  that  the  superabundant 
males  might  kill  each  other,  and  thus  benefit  the  species  !!  Speculative 
hypotheses  of  this  kind  are  unfortunately  too  common  in  natural  science, 
and  have  well  nigh  reached  the  limits  of  absurdity.  In  the  first  place,  I 
think  that  it  is  an  abundantly  proved  and  generally  accepted  fact  that  the 
males  of  those  species  which  are  noted  for  their  weapons  of  war  are  cer- 
tainly far  less  numerous  than  the  females  (in  spite  of  the  evidence  brought 
forward  by  this  wild  speculator,  whose  thirst  for  novelty  seems  un- 
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nature  has  doubtless  been  the  cause  of  developing  the  rich- 
ness, beauty,  and  variety  of  song  by  which  many  male  birds 
vie  with  each  other  in  gaining  the  affections  of  the  female. 
It  will  thus  be  seen  that  Sexual  Selection  exerts  its  influence 
on  sound  as  well  as  on  sight ; it  appeals  to  the  ear  as  well  as 
to  the  eye  : so  that  there  can  be  little  doubt  that  the  beauty 
of  the  woodland  concert  owes  its  origin  to  sexual  rivalry  in 
this  direction.  The  love-passion  of  the  Sky-Lark  and  the 
Nightingale  has  given  to  those  birds  their  wonderful  richness, 
variety,  and  melody  of  voice.  Birds  which  are  possessed  of 
any  considerable  powers  of  song  are  rarely  dressed  in  attrac- 
tive colours *  * ; and  it  is  a curious  fact  that  those  species 
which  have  little  or  no  beauty  to  display  seldom  court  the 
female  by  those  curious  antics  which  so  many  gaily  dressed 
birds  indulge  in.  I think  that  the  song  of  a bird  can  be  a 
strong  and  powerful  aid  in  the  modification  of  species.  The 
notes  of  birds,  like  every  thing  else  in  Nature,  are  subject  to 
considerable  variety.  If  certain  females  are  charmed  by  any 
peculiarities  of  plumage  or  colour  in  certain  males,  I can  see 
no  reason  why  the  same  great  law  should  not  apply  to  vocal 
sounds  as  well.  If  certain  females  showed  preference  for 


bounded),  hence  the  practice  of  polygamy.  Secondly,  it  seems  far  more 
logical  to  presume  that,  if  these  weapons  are  of  any  other  service,  they 
may  assist  the  male  bird  to  beat  off  those  enemies  which  his  brilliant  and 
conspicuous  dress  is  ever  liable  to  attract,  or  his  comparative  helplessness 
(as,  for  instance,  the  male  Argus  Pheasant)  prevents  him  from  otherwise 
escaping. 

* It  is  probable  that  Natural  Selection  keeps  in  check  any  tendency 
in  these  species  to  become  brilliant  in  colour,  as  their  variety  and  loud- 
ness of  song  would  be  still  more  likely  to  betray  their  whereabouts  to  an 
enemy  if  their  plumage  was  conspicuous. 
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certain  males  possessing  a peculiar  variation  of  song,  it  is 
easy  to  conceive  how  in  time  slight  structural  variations  which 
those  individuals  might  present  could  be  preserved,  and  in 
time  become  constant  characters  through  the  absence  of  in- 
tercrossing, just  as  in  those  species  which  may  have  become 
modified  through  certain  females  showing  preference  for 
certain  males  which  displayed  any  variation  of  colour  that 
might  charm  or  attract  them.  That  some  such  choice  has 
been  exerted  is,  I think,  proved  by  such  cases  as  the  Willow- 
Wren  and  Chiffchaff — two  species  which  are  very  closely 
allied,  indeed,  but  which  differ  remarkably  in  their  song  ! The 
Marsh-  and  Deed- War  biers  furnish  another  instance ; and 
Mr.  Brooks,  the  celebrated  ornithologist,  has  informed  me 
that  several  species  of  Indian  Phylloscopi  can  only  be  distin- 
guished with  certainty  by  their  notes  ! There  may  be  many 
other  similar  cases  as  yet  unknown  to  naturalists.  Again, 
much  diversity  of  song  has  been  acquired  by  Isolation. 
Closely  allied  forms  generally  show  some  difference  in  their 
call-notes  or  their  song.  In  Algeria  I was  much  struck  by 
the  different  kind  of  notes  which  were  uttered  by  several  of 
the  birds  whose  music  I had  learnt  by  heart  in  English  woods ; 
and  in  the  groves  of  Tallisker,  in  Skye,  I remarked  that  the 
notes  of  the  Chaffinch  were  quite  different  from  those  heard 
elsewhere  on  the  mainland  of  Scotland.  This  interesting 
subject  is  one  which  has  been  little  studied  by  naturalists 
from  a Darwinian  point  of  view ; yet  I feel  convinced  that  it 
would  yield  many  novel  results  if  it  were  so  investigated. 

It  is  inconceivable  to  me  how,  in  the  face  of  the  over- 
whelming array  of  facts  which  Darwin,  in  his  wonderful  book 
on  the  ‘ Descent  of  Man/  has  brought  forward  to  support 
his  theory  of  Sexual  Selection,  so  many  naturalists  appear 
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to  doubt  the  truth  of  his  brilliant  hypothesis,  although 
they  unreservedly  accept  the  theory  of  Natural  Selection. 
Those  who  sneer  at  Sexual  Selection  should  be  prepared  to 
supply  us  with  some  other  and  more  plausible  explanation  of 
the  complex  phenomena  which  that  hypothesis  has,  I venture 
to  say,  already  so  admirably  supplied.  If  most  of  the  sexual 
beauty  in  the  animal  world  has  not  been  acquired  by  Sexual 
Selection,  it  is  impossible  to  explain  it  by  Protective  or 
Natural  Selection.  Such  vast  numbers  of  species  could  never 
have  developed  their  showy  dress  by  any  Natural  Selective 
process.  To  what  other  universal  law  can  we  then  ascribe  this 
wonderful  diversity  of  sexual  ornament,  if  the  hypothesis  of 
Sexual  Selection  must  fall?  If  the  brilliant  plumage  of  birds 
has  been  acquired  on  any  protective  hypothesis,  or  for  any 
beneficial  purpose  other  than  of  a sexual  nature,  why  are  the 
females  and  the  young,  in  the  majority  of  cases,  left  unmo- 
dified, and  thus  obviously  at  a disastrous  disadvantage  ? It 
seems  illogical  to  deny  to  our  blood-relations  that  love  for 
beauty  and  that  taste  for  pleasant  sounds  wThich  we  ourselves 
enjoy,  and  which  has  played  such  an  important  part  in  the 
history  of  mankind.  Tastes,  like  every  thing  else  in  Nature, 
vary,  even  amongst  civilized  man.  It  is  not  difficult,  then, 
to  see  how  variation  has  been  made  to  suit  the  numberless 
tastes  and  choices  of  all  other  forms  of  animal  life  as  well  as 
of  the  human  race. 
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V.-INTERBREEDING  OR  INTER- 
CROSSING. 


It  remains  now  but  to  briefly  glance  at  a subject  which  is 
of  the  most  vital  importance  in  the  evolution  of  species,  and 
that  is  Interbreeding  on  Intercrossing.  It  is  very  sur- 
prising how  few  naturalists  seem  to  have  a clear  idea  of  the 
scientific  meaning  of  the  term  “ Interbreeding,”  or  are  able 
to  comprehend  the  subject  from  any  but  a popular  and  an 
erroneous  view.  Popularly  speaking,  by  the  term  Inter- 
breeding some  such  act  as  the  crossing  of  one  distinct  species 
with  another  is  meant — as,  for  instance,  a union  between  a 
Horse  and  an  Ass,  or  a Pheasant  and  a Domestic  Fowl.  Such 
phenomena  are,  however,  exceptional  and  abnormal,  and  are 
vastly  different  from  that  Interbreeding  (or  what,  perhaps, 
might  be  termed  Reciprocal  Breeding  or  Conjugal  Recipro- 
city) which  is  incessantly  taking  place  amongst  all  species  as 
well  as  amongst  many  closely  allied  forms  of  life  which  are 
regarded  by  evolutionists  as  subspecies  only.  Interbreeding 
may  be  divided  into  three  distinct  classes  : — A,  the  inter- 
breeding amongst  the  individuals  of  a species,  which  is  quite 
distinct  from  cross-breeding;  B,  the  interbreeding  which 
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takes  place  amongst  subspecies,  local  races,  and  representa- 
tive forms ; and  C,  the  interbreeding  which,  by  absorbing  a 
closely  allied  form,  gradually  works  the  extinction  of  a 
species.  As  regards  the  first  class  (A),  the  Interbreeding 
which  takes  place  amongst  the  individuals  of  a species : it 
is  by  this  peculiar  form  of  interbreeding  (far  better  termed 
Eeciprocal  Breeding)  that  the  similarity  of  individuals  is 
retained ; it  keeps,  as  Darwin  says,  “ the  individuals  of  the 
same  species  or  of  the  same  variety  true  and  uniform  in 
character,”  and  prevents  universal  mongrelization.  It  is  an 
established  fact  that  so  long  as  all  the  members  of  a species 
can  breed  freely  amongst  each  other,  little  or  no  variation 
can  be  produced.  The  very  fact  that  all  the  birds  of  a cer- 
tain species  can  breed  together  is  the  secret  of  the  species 
remaining  constant  in  character.  This  is  almost  conclu- 
sively proved  by  the  fact  that  as  soon  as  any  individuals 
become  isolated  from  their  companions,  and  are  prevented 
from  intermarrying  with  them,  slight  variations  are  pre- 
served ; and  if  the  absence  of  intercrossing  continues  for  any 
length  of  time,  these  variations  usually  assume  a constant 
character,  and  by  this  means  many  new  species  are  evolved, 
as  has  already  been  shown  in  the  preceding  pages. 

The  second  class  (B)  of  Interbreeding  is  very  different. 
It  is  that  which  takes  place  between  two  subspecies,  as,  for 
instance,  between  the  eastern  and  western  forms  of  so  many 
Palsearctic  birds.  The  extreme  form  in  the  east  and  the 
extreme  form  in  the  west  are,  probably,  so  completely  dif- 
ferentiated that  they  may  be  physically  unable  to  interbreed 
and  produce  fertile  offspring.  Geographical  conditions  also 
prevent  any  intercrossing  between  the  two  extreme  forms ; 
but  interbreeding  can  and  does  take  place  in  the  intervening 
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localities.  These  intermediate  forms  in  many  cases  probably 
most  closely  resemble  the  common  ancestor,  which,  in  spread- 
ing in  different  directions,  gradually  became  modified  into 
the  two  extremes;  but  isolation  has  never  been  complete 
(or,  if  it  has  taken  place,  it  was  not  of  sufficient  duration), 
and  hence  the  individuals  in  the  intervening  area  of  distri- 
bution continue  to  interbreed  in  different  directions,  and 
thus  prevent  the  complete  segregation  of  the  two  extreme 
forms.  Or  intermediate  forms  may  be  caused  by  the  inter- 
breeding of  two  extreme  forms  when  the  areas  of  distribu- 
tion become  continuous  again  after  a period  of  isolation. 
The  following  diagram  will  better  illustrate  these  interesting 
facts : — 

• — * — « / — A — \ 

A B C D E E. 


Supposing  that  A and  E are  two  fairly  well-defined  sub- 
species, as,  for  instance,  the  West  and  East  Palaearctic  races 
of  the  Curlew  ( Numenius  arqucitus  and  N.  lineatus ),  B,  C,  D, 
and  E will  represent  the  various  intermediate  forms  in  the 
intervening  localities  : B,  for  argument’s  sake,  those  breeding 
on  the  tundras  of  East  Russia ; C,  those  in  the  valley  of  the 
Obb ; D,  those  in  the  valley  of  the  Yenesay ; and  E,  those 
in  the  valley  of  the  Lena.  Probably  no  interbreeding  takes 
place  between  the  two  extreme  forms  A and  E,  or  even 
between  B and  E ; but  the  individuals  represented  by  A 
intermarry  with  those  represented  by  B.  B further  inter- 
crosses with  C,  and  C with  D ; D will  not  only  intermarry 
with  C but  with  E,  and  E will  intermarry  with  D and  E. 
By  this  means  the  points  of  distinction  which  characterize 
A from  E will  be  completely  bridged  over  by  the  inter- 
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breeding  which  takes  place  in  the  intervening  localities,  and 
a perfect  series  is  produced  from  one  extreme  form  to  the 
other. 

Numerous  other  instances  of  a similar  nature  might  be 
given,  amongst  them  being  those  of  the  Dippers,  Nuthatches, 
and  Goldfinches ; but  we  will  glance  at  a somewhat  more 
complicated  case  furnished  by  the  Great  Grey  Shrike  ( Lanius 
excubitor)  and  its  allies.  Mr.  Seebohm  (one  of  the  very  few 
ornithologists  who  has  insisted  on  the  importance  of  inter- 
breeding amongst  birds)  writes  (‘  Ibis,’  1882,  p.  547) : — 
“ Lanius  excubitor  inhabits  Western  Europe:  it  is  an  inter- 
mediate form  between  L.  major  of  North-eastern  Europe  and 
Siberia  and  L.  leucopterus  of  South-eastern  Europe  and 
Siberia.  A complete  series  of  examples  of  intermediate 
forms  connecting  L.  major  and  L,  leucopterus  may  be  ob- 
tained; and  yet  both  species  inhabit  the  same  district  in 
Siberia  and  appear  to  be  specifically  distinct,  no  inter- 
mediate forms  having  been  obtained  from  that  country.  On 
the  other  hand,  both  the  extreme  forms  appear  to  be  only 
subspecifically  distinct  from  L.  excubitor , inasmuch  as  in 
North-eastern  Europe  every  intermediate  form  is  found 
between  L.  major  and  L.  excubitor , and  in  South-eastern 
Europe  every  intermediate  form  is  found  between  L.  excubitor 
and  L.  leucopterus.  In  this  case  we  may  assume  that 
L.  excubitor  was  the  original  Shrike  from  which  L.  major 
and  L.  leucopterus  have  varied  in  opposite  directions.” 
These  facts  may  be  better  illustrated  by  the  following 
diagram : — 
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A represents  L.  eoccubitor , B L.  major,  and  C L.  leucopterus. 
It  will  thus  be  seen  that  A,  on  the  one  hand,  interbreeds  with 
B through  the  intermediate  forms  a and  b,  and,  on  the  other 
hand,  with  C through  the  intermediate  forms  c and  cl ; and 
that  B and  C are  not  known  to  interbreed,  or  that  any  inter- 
mediate forms  are  known  to  occur  between  them  in  that 
part  of  their  distribution,  though  they  are  connected  together 
by  way  of  A and  the  intermediate  forms  d,  c , a,  b.  It  is 
evident  that  in  the  case  of  these  birds  the  two  extremes  B 
and  C have  become  so  completely  differentiated  during  a 
period  of  Isolation  that  nowT  their  areas  of  distribution  are 
again  continuous  they  have  either  lost  the  power  or  the  in- 
clination to  interbreed.  We  can  thus  see  how  Interbreeding 
is  the  grand  check  to  these  three  races  of  Shrike  either  be- 
coming distinct  species,  or  (as  they  are  evidently  in  a highly 
plastic  state)  being  divided  into  numerous  variable  races. 
If  it  were  not  for  the  influence  of  Interbreeding,  the  number 
of  existing  species  of  birds  would  be  doubled  in  a compara- 
tively short  time,  and  this  would  eventually  lead  to  their 
complete  mongrelization.  Interbreeding  not  only  checks  the 
indefinite  multiplication  of  specific  forms,  but  it  provides 
against  the  extinction  of  specific  characters.  A somewhat- 
different  kind  of  Interbreeding  is  that  which  takes  place 
between  what  appear  to  be  perfectly  distinct  species,  as,  for 
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instance,  the  Hooded  and  Carrion  Crows.  Wherever  the 
range  of  these  two  species  impinges  they  interbreed  and  pro- 
duce fertile  offspring,  which  are  not  only  fertile  amongst 
themselves  but  with  either  parent.  There  can  be  little  doubt 
that  these  two  species  of  Crow  were  evolved  by  an  east  and 
west  isolation;  but  they  were  not  isolated  for  a sufficient 
length  of  time  to  render  intercrossing  impossible  or  unpro- 
ductive ; for  when  they  extended  their  areas  of  distribution 
until  they  met,  they  intercrossed  at  every  point  where  the 
breeding-areas  overlapped.  Another  somewhat  similar  in- 
stance is  presented  by  the  two  allies  of  the  common  Jack- 
daw ( Corvus  neglectus  and  C.  dauricus ),  East-Siberian  and 
North-Chinese  species. 

The  third  class  (C)  of  Interbreeding  is  a profoundly  inte- 
resting one,  and  appears  to  have  escaped  the  notice  of  natu- 
ralists until  quite  recently.  To  M.  Menzbier  must  be 
accorded  the  honour  of  the  discovery  of  this  peculiar  form  of 
Interbreeding,  which  can  effect  the  complete  extinction 
of  a species  by  gradually  absorbing  it.  The  subject  has  been 
so  little  investigated  that  the  known  instances  of  this  kind 
of  interbreeding  are  very  few ; but  doubtless  it  takes  place 
much  more  frequently  than  is  generally  supposed.  Its 
influence  in  past  ages  has  doubtless  been  of  no  small  impor- 
tance in  the  extinction  of  many  closely-allied  species.  Only 
one  instance  was  known  to  Menzbier,  which  is  that  of  Parus 
pleslcii , a close  ally  of  the  Blue  Titmouse  (P.  cceruleus).  The 
range  of  P.  cceruleus  is  comparatively  restricted,  not  extending 
south  of  the  Mediterranean  or  east  of  the  Ural  Mountains. 
Its  eastern  representative  is  the  Azure  Titmouse  (P.  cyctnus ), 
which  inhabits  East  Eussia  and  Siberia  as  far  as  the  Pacific 
— a species  with  the  back  very  pale  blue,  the  head  nearly 
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white,  with  no  black  throat  or  gorget,  with  no  yellow  on  the 
breast,  and  with  the  white  on  the  outermost  tail-feathers 
largely  developed.  In  Central  Russia,  between  the  range  of 
the  Blue  Titmouse  and  the  Azure  Titmouse,  a much  nearer 
ally  of  the  former  species  occurs,  P.  pleskii , having  the  upper 
parts  about  the  same  colour  as  the  Blue  Titmouse  ; but  the 
yellow  on  the  underparts  of  that  species  is  replaced  in 
P.  pleskii  by  white,  except  a small  yellow  patch  on  the 
breast.  It  is  shown  by  Menzbier  that  the  Blue  Titmouse 
on  the  one  side  and  the  Azure  Titmouse  on  the  other  inter- 
breed with  P.  pleskii , the  central  form,  and  are  gradually 
absorbing  it  by  the  process.  The  following  diagram  will 
better  illustrate  the  interesting  phenomenon  : — 


It  would  appear  that  these  three  species  of  Blue  Titmouse 
are  modifications  of  a common  parent  form  by  Isolation ; but 
as  their  areas  of  distribution  again  became  continuous,  the 
two  dominant  races  have  intercrossed  with  the  central  form, 
which  is  numerically  far  their  inferior  and  very  restricted  in 
its  range.  The  differences  developed  in  this  local  central 
form  during  the  period  of  Isolation  are  being  slowly  absorbed 
by  Interbreeding,  now  that  the  Isolation  has  ceased ; and  the 
race  which  would  probably  have  firmly  established  itself  and 
spread  east  and  west,  had  it  not  encountered  on  either  hand 
a bar  to  its  progress  in  the  two  more  flourishing,  stronger, 
and  wider-ranging  forms,  is  being  worsted  in  the  struggle 
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with  them  and  is  slowly  but  surely  passing  away.  As 
Menzbier  very  justly  remarks,  it  would  be  unfair  to  presume 
that  this  is  a solitary  case  ; there  are  doubtless  many  others 
of  a similar  nature  yet  to  be  discovered.  Who  is  to  say 
where  it  has  not  acted  in  the  past  ? — it  remains  to  be  shown 
where  it  is  in  progress  now*.  This  peculiar  form  of  Inter- 
breeding appears  to  me  to  play  a most  important  and  won- 
derful part  in  the  extinction  of  species — a part  none  the  less 
important  or  wonderful  than  that  which  Natural  Selection 
exerts  in  the  same  direction,  and  whose  motto  is  (equally  for 
both)  “ Let  the  strongest  live  and  the  weakest  die.” 

I think  that  this  peculiar  form  of  Interbreeding  will  cast 
some  light  upon  a statement  often  made  by  naturalists,  to 
the  effect  that  domestic  varieties,  when  they  become  feral, 
slowly  but  invariably  revert  to  their  aboriginal  stocks. 
“ Hence,”  says  Darwin,  “ it  has  been  argued  that  no  deduc- 
tions can  be  drawn  from  domestic  races  to  species  in  a state 
of  nature.”  It  is  most  probable  that  the  reversion  of 
domestic  varieties  to  aboriginal  stocks,  which  takes  place 
in  many  forms,  is  not  due  to  Reversion  in  the  strict  sense  of 
the  word,  but  to  the  free  intercrossing  which  takes  place 
with  their  wild  companions.  As  Interbreeding  can  gra- 
dually absorb  a subspecific  difference  amoDgst  animals  in  a 
wild  state,  there  can  be  little  doubt  that  the  same  will  apply 
to  a domestic  variety  which  has  become  feral  and  has  met 

* I can  see  no  reason  why  it  should  not  take  place,  although  the 
result  may  not  give  any  external  evidence  that  such  interbreeding  is 
going  on.  For  instance,  if  a form  which  is  being  absorbed  by  inter- 
breeding only  differs  slightly  in  colour  from  the  dominant  form  which 
is  exterminating  it,  it  is  obvious  that  the  offspring  of  such  a union  will 
show  little  of  the  results  of  the  cross  in  their  plumage. 
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and  intercrossed  with  the  aboriginal  stock  whence  it  ori- 
ginally sprung. 

In  conclusion,  it  must  always  be  borne  in  mind  that  no 
amount  of  Interbreeding,  either  between  two  distinct  species 
or  between  subspecies,  can  ever  result  in  the  establishment 
of  a new  specific  form*.  Intermediate  forms,  being  in  some 
cases  probably  the  least-changed  descendants  of  the  common 
ancestor  of  the  extreme  forms  of  any  variable  species,  and  in 
others  the  direct  result  of  the  intercrossing  of  the  two 
extreme  forms  of  a variable  species  (as  in  the  Crows),  have 
always  a tendency  to  die  out,  and  do  so  as  soon  as  inter- 
crossing ceases.  This  is  the  reason  why  we  find  so  few 
intermediate  forms  at  the  present  time  between  closely 
allied  species ; the  connecting-links  have  been  absorbed  into 
one  or  the  other  of  the  extreme  forms  as  interbreeding 
ceased ; those  variable  species  that  we  now  behold,  which 
are  segregated  into  two  or  more  local  forms,  connected  by  a 
series  of  intermediate  forms,  the  result  of  interbreeding,  are 
but  an  analogue  of  what  has  taken  place  in  the  past  with  so 
many  closely-allied  species,  and  will  either  become  com- 
pletely differentiated  by  Isolation  or  become  extinct,  just  as 
conditions  of  life  may  favour  the  one  or  the  other  end. 

* By  the  vast  majority  of  people  Darwin’s  theory  of  the  Evolution  of 
Species  is  thought  to  be  nothing  else  than  the  crossing  of  one  distinct 
species  with  another,  the  offspring  being  a new  variety  or  species  !! 
Well  may  poor  Darwin  have  eomplsiined  of  the  load  of  prejudice  with 
which  his  hypothesis  was  overwhelmed ! 
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In  the  preceding  pages  an  attempt  has  been  made  to  show 
the  importance — the  vast  importance — of  Isolation  in  the 
modification  of  species.  Darwin  was  aware  of  this  factor, 
but  does  not  regard  it  with  a tithe  of  the  importance  which 
it  undoubtedly  demands ; nor  did  he  (or  Wallace  either) 
separate  Isolation  from  Natural  Selection.  Darwin,  in  his 
‘Origin  of  Species,’  says  (p.  81): — “Isolation  also  is  an 
important  element  in  the  modification  of  species  through, 
natural  selection The  italics  are  mine.  Moritz  Wagner 
has  published  an  essay  on  the  subject  (which  I have  not 
seen),  in  which  he  attempts  to  show  “ that  migration  and 
isolation  are  necessary  elements  for  the  formation  of  new 
species.”  Without  going  so  far  as  this,  I fully  believe  that 
the  evidence  we  are  able  to  gather  bearing  on  the  subject  is 
sufficient  to  show  the  vast  importance  of  Isolation  in  the 
modification  of  many  forms  of  life,  without  the  assistance  of 
Natural  Selection.  I venture  to  think  that  no  unbiassed 
person  will  be  of  a different  opinion  after  reading  the  above 
scraps  of  evidence,  which  are  but  a tithe  of  what  might  have 
been  offered  had  space  permitted. 

We  must  also  look  back  to  the  past.  If  these  causes  are 
producing  such  modifications  in  comparatively  recent  times 
(and  are  now  in  operation),  it  is  only  fair  to  assume  that  they 
have  had  considerable  influence  in  past  ages.  Thus  there  can 
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be  little  doubt  that  many  closely  allied  but  perfectly  distinct 
species  (say  in  the  Anatidae,  the  Laridas,  or  Scolopacidae)  were 
originally  modified  by  some  of  these  causes.  At  the  present 
time  many  of  the  species  in  each  of  these  great  groups  inhabit 
the  same  geographical  area,  but  have  long  ago  lost  the  power 
or  the  inclination  to  interbreed  and  to  produce  fertile  off- 
spring. During  the  time  they  were  isolated  from  each  other, 
ages  ago,  they  became  sufficientl3T  differentiated,  so  that  now 
they  have  come  together  again  they  do  so  as  perfectly  distinct 
species,  not  only  with  modified  colours  and,  in  some  cases, 
structures,  but  with  modified  notes  and  modified  habits, 
developed  during  the  time  they  lived  in  the  area  in  which 
they  chanced  formerly  to  be  isolated. 

Again,  I think  that  chemical  influences  have  been  too  little 
studied  or  taken  into  account  as  powerful  agents  in  the 
modification  of  species.  We  know  that  the  nature  of  the 
soil  will  affect  many  plants  to  a wonderful  degree,  and  that 
food  has  considerable  influence  in  producing  changes  of 
colour  and  possibly  of  internal  structure,  which,  through  the 
mysterious  laws  of  correlation,  might  lead  to  many  great  and 
important  changes  in  an  organism.  It  seems  to  me  that 
chemical  influences  have  played  a great  part  in  producing 
much  diversity  of  colour  in  organic  nature,  and  that  the 
study  of  Biology  from  such  a standpoint  would  lead  to 
important  results. 

It  will  be  seen  that,  in  demonstrating  what  I believe  to  be 
some  of  those  laws  which  govern  the  origin  of  species,  I 
have  confined  my  remarks  almost  exclusively  to  birds.  From 
a brief  study  of  other  branches  of  Natural  History  (Ento- 
mology and  Botany),  I am,  however,  convinced  that  the 
same  general  principles  will  apply  to  every  other  form  of 
life  (except,  perhaps,  the  lowest  organisms),  even  Man 


( Climatic  Influences 


78 


EVOLUTION. 


<72 

w 

I— I 

Q 

P 

P 

m 


© 

a 

Sh 

.o 


© 


a t 
® bfl 
to 
a a 

© Sh 


© 

P 


73 


m 

d 

d 

tuo 

Sh 

o 

**h 

o 

<D 

CO 

a 

o 

• pH 

3 

■*3 

co 

O 

• H 

© 

nd 

f— 1 
© 

U1 

d 

, 

d 

d 

© 

CO 

p 

5 

© 

m 

^ Natural  Selection 


CONCLUSION. 


79 


included ! A thorough  knowledge  of  the  subject,  such  as 
only  a specialist  can  attain,  is  required  in  applying  these 
laws  to  other  orders  of  animal  life ; and  that  is  the  only 
reason  why  I have  not  attempted  to  apply  these  laws  to  any 
other  branches  of  Natural  History.  The  specialist  can 
demonstrate  those  natural  lawTs,  by  the  group  which  is  the 
object  of  his  careful  study,  far  better  than  the  naturalist  of 
only  general  knowledge,  who  has  so  often  to  rely  upon 
evidence  which,  if  not  absolutely  untrue,  is  certainly  liable 
to  lead  him  into  the  gravest  errors. 

The  Origin  of  Species  may  be  briefly  illustrated  by  the 
opposite  diagram. 

Many  of  the  instances  brought  forward  in  the  present 
essay  have  been  taken  from  representative  forms  which  have 
not  yet  succeeded  in  becoming  perfectly  segregated  species. 
Many  of  them  are  only  subspecies.  But  such  are  the  facts 
before  us  at  the  present  day ; such,  I believe,  are  some  of 
the  means  by  which  species  are  being  slowly  evolved  around 
us.  What  is  taking  place  to-day  is  but  a stage  of  that  grand 
march  which  organic  life  is  taking ; similar  stages  have 
taken  place  in  the  past,  and  will  just  as  surely  take  place  in 
the  future.  Birds  that  are  now  only  subspecies,  local  forms, 
climatic  varieties,  isolated  races  (call  them  what  we  may), 
will,  as  future  ages  roll  away,  become  species  or  again  be 
amalgamated,  or  perhaps  become  extinct,  just  as  conditions 
of  life  may  favour  one  or  the  other  end.  Let  it  be  clearly 
understood  that  not  one  single  syllable  in  the  foregoing 
pages  has  been  written  antagonistic  to  Darwin’s  theory  of 
Natural  Selection.  All  I have  done  has  been  to  attempt  to 
explain  certain  phenomena  which  the  Darwinian  hypothesis 
can  never  do,  and  which  its  supporters  ought  never  to  have 
attempted  to  make  it  explain.  Darwin  himself,  with  the 
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characteristic  noble  candour  which  marks  his  works,  admits 
these  difficulties  ; I have  tried  to  afford  an  explanation  to 
some  of  them.  The  more  one  studies  Darwin’s  works,  the 
more  one  is  convinced  of  the  truth  of  his  hypothesis  (although 
it  may  not  be  universal  in  its  influence)  and  the  superiority  of 
his  talents  as  a naturalist  over  those  of  every  other  the  world 
has  yet  produced.  Darwin  laid  the  foundation  of  that  new 
method  of  scientific  inquiry  which  has  already  yielded  such 
priceless  fruit.  It  was  his  glorious  discoveries  that  gave  to 
Natural  History  a new  impetus,  and  infused  it  with  new  life 
and  vigour  at  a time  when  almost  every  branch  of  science 
wras  retarded  by  pedantry  and  lay  languishing  in  the  lap  of 
ignorance  and  bigotry.  Unfortunately  there  are  men  who, 
by  far-fetched  ridicule  and  third-rate  wit,  seek  to  detract 
from  the  merit  of  Darwin’s  brilliant  discoveries — men  who 
possess  but  little  scientific  knowledge  themselves  and  are 
astoundingly  ignorant  of  the  very  rudiments  of  the  theory 
they  so  glibly  criticise  and  so  unjustly  condemn.  Some 
naturalists  seem  to  think  that  with  Darwin’s  great  discovery 
all  scientific  research  has  ended.  Never  was  there  a greater 
fallacy.  Natural  Science  is  as  yet  in  comparative  darkness  ; 
but  the  dawn  of  Progress  lights  the  eastern  horizon,  and 
the  careful  worker  in  what  I may  term  the  by-paths  of 
Biology,  aided  by  its  ever-increasing  light,  will  be  rewarded 
by  results  of  which  we  now  dare  scarcely  dream. 
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Volumes  of  Letterpress  and  One  of  Plates.  Price  £6  6s.,  or  in  half- 
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A HISTORY 

OF 

BRITISH  BIRDS, 

WITH  COLOURED  ILLUSTRATIONS  OP  THEIR  EGOS, 

BY 

HENRY  SEEBOHM. 

The  Work  is  illustrated  with  Sixty-eight  Coloured  Plates, 
including  all  the  known  Eggs  of  British  Birds,  with  some  of 
their  most  striking  varieties  ; and  the  Eggs  of  several  species 
are  figured  for  the  first  time. 

“ Of  a not  too  large  size,  with  a clear  bright  type ; the  illustrations  are 
as  nearly  perfect  as  the  most  careful  colour-printing  can  produce,  rival- 
ling— and  it  is  no  slight  praise — the  admirable  egg-pictures  of  Hewitson, 
some  of  which  might  almost  have  been  executed  by  hand  ; and  the  book 
is  written  in  an  easy  pleasant  style,  redolent  of  the  field  rather  than  of  the 
study.  What  more  can  we  desire  ? Mr.  Seebohm’s  pictures  of  their 
eggs  can  hardly  be  surpassed," — Saturday  Review. 

“ The  text  contains  not  only  a description  of  each  egg  and  its  varieties, 

but  also  a very  full  account  of  the  life-history  of  each  bird If  we 

may  conceive  the  works  of  Yarrell  and  Hewitson  rolled  into  one,  with 
corrections,  emendations,  and  important  additions,  and  with  woodcuts 
as  well  as  coloured  plates,  such  a work  will  be  Mr.  Seebohm’s  when  com- 
pleted.”— Zoologist. 

“ To  those  who  imagine  that  British  Ornithology  is  worked  out  and 
there  is  nothing  left  to  do  in  this  well-worn  field,  we  commend  the  study 
of  the  present  book,  as  presenting  us  with  a delightfully  fresh  view  of  an 

old  and  familiar  subject We  must  regret  that  we  have  not  space  to 

give  extracts  from  the  many  charming  accounts  of  the  habits  of  our 
English  birds  of  prey,  which  have  certainly  not  been  surpassed  by  any 

modern  writer We  unhesitatingly  express  our  opinion  that  since  the 

time  of  Macgillivray  no  such  original  book  as  Mr.  Seebohm’s  has  been 
published  on  British  Ornithology,  and,  in  spite  of  a few  less  satisfactory 
illustrations,  we  think  that  the  figures  of  the  eggs  are  by  far  the  best  that 
have  yet  been  given.’’ — Nature. 
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Western  Palsearctic  Region).  Royal  4to.  8 vols. 

Half-morocco,  gilt  top.  Fifty  Guineas. 

It  contains  nearly  5000  pages  of  letterpress,  and  more  than  600 
hand-coloured  Plates  by  Joseph  Wolf,  J.  G.  Keulemans,  and 
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til  1 unsold. 
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The  Author  possesses  a nearly  complete  collection  of  the  birds 
belonging  to  this  group  ; and,  having  access  to  the  best  collections 
both  in  this  country  and  on  the  continent,  he  believes  that  he  will 
be  able  to  make  the  work  one  which  will  be  of  use  to  the  scientific 
worker  and  also,  from  the  beauty  of  the  Illustrations,  find  favour 
with  the  general  public. 

All  the  species  have  been  drawn,  life-size,  on  stone,  by  Mr.  J.  G. 
Keulemans,  and  the  Plates  have  been  printed  by  Messrs.  M.  & N. 
Hanhart,  and  coloured  (by  hand),  so  that  the  Anthor  can  reason- 
ably promise  that  the  work  will  be  published  without  delay.  It 
will  be  completed  in  Five  Parts,  containing  between  thirty  and 
forty  Plates,  with  the  accompanying  Letterpress,  Introduction, 
List  of  Subscribers,  &c.,  &c. 

The  Edition  will  be  limited  to  Two  Hundred  and  Fifty  Copies', 
and  the  Plates,  which  have  been  drawn  and  printed,  have  already 
been  erased  off  the  stones. 

The  size  is  Imperial  4to,  uniform  with  Des  Murs’s  ‘ Iconographie 
Ornithologique,’  Sclater  and  Salvin’s  1 Exotic  Ornithology,’  and 
Elliot’s  1 Monograph  of  the  Hornbills,’  &c. 

The  Price  will  be  One  Guinea  per  Part.  It  will  be  issued  either 
in  Parts  or  complete,  as  the  Subscribers  may  elect  to  take  it. 

Intending  Subscribers  are  requested  to  send  their  names  to 
R.  H.  Porter,  6 Tenterden  Street,  Hanover  Square,  London,  W. ; 
and  it  will  be  necessary  for  them  to  state  whether  they  desire  to 
have  the  work  in  Parts  or  when  completed. 
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The  want  of  a series  of  accurately-coloured  illustrations  of  British 
birds,  in  a handy  form,  has  long  been  felt.  Of  the  works  specially 
devoted  to  this  subject,  that  of  Gould  is  too  bulky  and  too  costly 
to  be  available  to  a large  number  of  the  lovers  of  ornithology ; 
and  Dresser’s  ‘ Birds  of  Europe/  on  the  other  hand,  covers  a much 
larger  held.  The  text-books  of  Macgillivray,  Yarrell,  and  others 
are  unaccompanied  by  illustrations  such  as  I propose  to  issue ; I 
think,  therefore,  that  such  illustrations  cannot  fail  to  form  a useful 
companion  to  the  recognized  text-books  on  British  Birds. 

The  Drawings  will  be  made,  in  the  first  instance,  by  the  best 
artists,  and  the  Plates  will  be  coloured  lithographs  reproduced  from 
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The  size  of  the  work  is  royal  octavo,  and  it  will  be  issued  in 
Parts  of  twelve  Plates  each ; it  is  calculated  that  32  such  Parts 
will  complete  the  work,  the  price  of  each  Part  being  9s.  Qd.  As 
no  separate  Parts  will  be  sold,  Subscribers  are  expected  to  continue 
their  subscriptions  till  the  work  is  completed. 

Further  particulars  can  be  obtained  from  R.  II.  Pouter,  British 
Ornithologists’  Union,  6 Tenterden  Street,  London,  W. 
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This  Royal  8vo  volume  contains  the  whole  of  the  Scientific 
Writings  of  the  lamented  W.  A.  Forbes,  and  these  will  be 
found  most  valuable  to  the  Student  of  Anatomy,  Physiology, 
and  Ornithology. 

Only  a very  few  copies  are  for  sale.  Price,  paper  boards 
<£1  10s.,  or  half-morocco,  gilt  top,  £1  14s. 


NEWTON  (A.).  OOTHECA  WOLLEYANA.  Anillustrated 
Catalogue  of  the  Collection  of  Birds’  Eggs  formed  by  the 
late  John  Wollet,  Jun.,  M.A.,  F.Z.S.  Edited  from 
the  original  Notes  by  Alfred  Newton,  M.A.,  F.L.S. — 
Part  I.  Accipitres.  Price  <£1  11s.  6cl. 


The  folloioing  is  a most  important  work , no  expense  being  spared 

m its  production. 

GODMAN  (F.  Du  Cane)  and  SALVIN  (0.).  BIOLOGIA 
Centrali- Americana. 

Under  this  title  is  being-  published  a series  of  Quarto  Volumes 
upon  the  Fauna  and  Flora  of  Mexico  and  Central  America — i.  e. 
the  whole  of  Mexico  from  the  valleys  of  the  Rio  Grande  and 
Gila  on  the  north,  the  five  Central-American  States  of  Guatemala, 
Honduras,  San  Salvador,  Nicaragua,  and  Costa  Rica,  British 
Honduras,  and  the  Columbian  State  of  Panama  as  far  south  as 
the  Isthmus  of  Darien. 

The  work  will  be  issued  in  Zoological  and  Botanical  Parts. 
Those  relating  to  Zoology  will  contain  portions  of  several  subjects. 
When  the  work  is  closed  each  subject  will  be  complete  in  itself; 
and  the  whole  will  form  a series  of  volumes  of  various  thicknesses, 
according  to  the  extent  of  each  subject.  The  Botanical  parts  will 
contain  no  other  subject. 

Each  Zoological  Part  will  contain  twelve  sheets  (or  96  pages)  of 
letterpress,  and  an  average  of  six  plates,  most  of  which  will  be 
lithographs  coloured  by  hand. 

Each  Botanical  Part  will  also  contain  twelve  sheets  of  letterpress 
and  an  average  of  six  plates,  a few  of  which  will  be  coloured. 

As  it  is  proposed  to  include  all  the  materials  that  may  come  to 
hand  during  the  progress  of  the  work,  it  is  not  possible  to  give  an 
exact  estimate  of  its  extent ; but  it  is  believed  that  it  will  not 
much  exceed  60  Parts,  equivalent  to  about  12  Volumes  of  500  pages 
each,  of  Zoology,  and  20  Parts  of  Botany.  Since  the  commence- 
ment of  the  publication  39  Parts  have  been  issued  of  the  Zoolo- 
gical and  18  Parts  of  the- Botanical  portions. 

The  work  will  be  published  by  Subscription ; and  Subscribers 
will  be  at  liberty  to  take  the  whole  work  or  the  Zoology  or  Botany 
separately.  The  different  subjects  of  Zoology  will  not  be  sold 
separately ; and  Subscribers,  on  commencing  their  Subscription, 
must  give  an  undertaking  to  continue  it  till  the  work  is  finished. 

The  Price  of  each  Zoological  Part  will  he  21s.,  and  of  each 
Botanical  Part  1 2s.  6d. 


A very  scarce  worJc  on  British  Ornithology. 

TUNSTALL  (Marmaduke).  ORNITHOLOGIA  BRITAN- 

nica;  seu  Avium  Omnium  Britannicarum  tarn  Ter- 
restrium  quam  Aquaticarum  Catalogus,  Sermone  Latino, 
Anglico  & Gfallico,  redditus  : cui  subjicitur  appendix 
aves  alienigenas,  in  Angliam  raro  advenientes,  complec- 
tens.  Imp.  folio,  21s.  Printed  for  Author.  1771. 

So  scarce  is  this  thin  folio  that  the  Willughby  Society 
executed,  by  means  of  Photolithography,  a reissue  in  1880, 
ably  edited  by  Prof.  Newton,  from  the  preface  of  which  the 
following  quotation  may  be  of  interest : — “ The  reader  may 
be  reminded  that  Tunstall’s  Museum,  including  his  collection 
of  birds,  which  was  said  to  have  cost  him  several  thousands 
of  pounds,  formed  the  basis  of  the  flourishing  Museum  of 
Newcastle-on-Tyne ; and  according  to  Pox’s  investigations, 
twelve  of  the  figures  of  birds  in  Brown’s  ‘ Illustrations  of 
Zoology,’  and fifty  of  Bewick’s  well-known  engravings  were 
drawn  from  specimens  contained  in  it,  many  of  which,  owing 
to  the  care  taken  of  them,  still  exist.” 

The  reissue  is  roy.  8vo ; but  this,  the  original,  measures 
twenty  inches  by  fourteen  and  a half. 


TWEEDDALE  (Marquis  of).  ORNITHOLOGICAL  WORKS, 

reprinted  from  the  originals,  by  desire  of  his  Widow. 
Edited  and  revised  by  his  Nephew,  Capt.  R.  Gr.  Ward- 
law  Bamsay,  together  with  a Biographical  sketch  of 
the  Author  by  Dr.  W.  H.  Bussell.  Thick  roy.  4to, 
wTappers,  £2  10s.  (Printed  for  private  circulation.) 
1881. 


TRISTRAM  (Canon).  FAUNA  AND  FLORA  OF  PALES- 

tine.  With  coloured  plates.  Half-morocco,  gilt  top, 
£2  12 s.  6cl. 

The  reverend  Author’s  name  is  a sufficient  guarantee  for 
the  thoroughness  of  this  undertaking. 


BOOTH  (E.  T.).  ROUGH  NOTES  ON  THE  BIRDS 
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lecting in  the  British  Islands.  With  plates  by 
E.  Neale.  Large  4to,  <£2  2s.  each  part.  To  be  com- 
pleted in  about  Ten  Parts.  Part  IX.  now  ready. 

“ Few  living  ornithologists  have  a better  personal  acquaintance  with 
British  Birds  than  Mr.  E.  T.  Booth,  and  we  are  all  glad  to  have  the 
results  of  his  observations,  accompanied,  as  they  are,  by  Mr.  Neale’s 
life-like  illustrations.  These  are  taken  entirely  from  subjects  in  Mr. 
Booth’s  own  well-known  collection  at  Brighton,  where  every  bird  now 
figured  may  be  examined.  No  visitor  to  Brighton  who  cares  the  least 
for  ornithology  should  omit  to  visit  Mr.  Booth’s  bird-gallery.” — The 
Ibis. 

“We  have  been  so  long  accustomed  to  refer  to  standard  works  of 
reference,  which  though  excellent  in  their  kind,  are  after  all  but  com- 
pilations, that  it  is  refreshing  to  take  up  a book  in  which  the  writer 
tells  us  nothing  but  what  he  has  himself  observed.” — Zoologist. 


OATES  (E.  W.).  A HANDBOOK  TO  THE  BIRDS  OF 
British  Burmah,  including  those  found  in  the  adjoining 
State  of  Karennee.  With  a map  of  British  Burmab. 
2 vols.,  royal  8vo,  £2  2s. 

“We  hail  with  pleasure  the  issue  of  the  first  part  of  this  excellent 
work,  which  is  just  what  a handbook  ought  to  be.  Every  species  is 
shortly  and  plainly  described,  and  references  are  given  to  all  works 
bearing  upon  Burmese  ornithology.  A short  account  of  the  habits  and 
nesting  (where  known)  is  always  added.  Mr.  Oates’s  useful  volume  will 
be  much  appreciated  bv  the  students  of  the  ornis  of  British  Burmah, 
who  with  its  aid  will  have  no  difficulty  in  recognizing  the  native  species  ” 
— The  Ibis. 

“Another  most  useful  ornithological  work  has  also  just  made  its 
appearance  in  Mr.  Eugene  Oates’s  ‘ Handbook  to  the  Birds  of  British 
Burmah.’  ....  One  great  characteristic  of  this  book  is  its  conciseness. 
In  the  present  volume  of  430  pages,  four  hundred  species  are  disposed 
of,  and  yet  the  principal  references  are  given,  as  well  as  descriptions  of 
all  the  species.  In  fact,  the  book  quite  comes  up  to  the  idea  of  what  a 
model  ‘ handbook  ’ should  he ; and  there  is  no  doubt  that  it  will  be 
simply  invaluable  to  the  collector  in  British  Burmah,  within  whose 
reach  it  is  placed  by  the  exceedingly  modest  price  at  which  it  is  pub- 
lished. All  workers  in  the  field  of  Indian  and  Indo-Malayan  Orithology 
will  not  be  able  to  do  without  this  most  useful  volume.” — Nature. 


THE  LATE  WAR  IN  THE  SOUDAN. 


Capt.  W.  W.  C.  Verier,  Rifle  Brigade,  late  H.Q.  Staff,  Nile 
Expeditionary  Eorce,  having  made  a number  of  very  inter- 
esting sketches  in  water-colour  of  the  recent  operations  in 
the  Soudan,  including  various  episodes  in  the  advance  up 
the  Nile,  the  march  across  the  Bayuda  Desert,  life  on  board 
General  Gordon’s  steamer,  and  other  matters  of  general 
interest,  it  is  proposed  to  issue  40  of  these  drawings  in  an 

imperial  octavo  volume,  price  £1  Is.  to  Subscribers. 

> 

The  sketches  will  be  drawn  on  stone  bv  the  well-known 
artist,  Mr.  J.  G.  Ketjlemens,  and  reproduced  in  colour  by 
Messrs.  Hanhart.  A few  lines  of  descriptive  letterpress  will 
accompany  each  drawing. 

The  Publisher  feels  sure  that  these  sketches  will  prove 
most  attractive,  and,  being  executed  by  one  who  took  active 
part  in  the  operations,  many  incidents  are  vividly  depicted 
which  it  would  be  found  difficult  to  describe  in  writing. 

Intending  Subscribers  are  requested  to  send  their  names  to 
R.  H.  Porter,  6 Tenterden  Street,  London,  W. 
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